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INTRODUCTION

The Strategic Leader Development Inventory (SLDI) is being developed by the U.S.
Army Research Institute for the Behavioral and Social Sciences (ARI), Strategic Leadership
Technical Area (SLTA), in collaboration with the U.S. Army War College (USAWC) and the
Industrial College of the Armed Forces (ICAF). The SLDI allows the student to assess
himself/herself and to obtain assessments from former superiors, peers, and subordinates on a
number of attributes important for effective strategic leader performance.

In addition to completing a self-assessment form, students select as many as three
superiors, three peers, and four subordinates to provide assessments. After all the surveys are
completed, the answers are scanned into an ASCII text file. The FeedBack micro computer
program uses the ASCII text files to print a graphic report for each participants that
summarizes the results from all sources. The participants can use this report to compare their
self-descriptions with those of fellow students and with those provided by former peers,
subordinates, and superiors.

In addition to the FeedBack graphic reports, each participant receives a written
description of the research that led to development of the SLDI and the items defining each of
the factors.

Because of time limitations, the academic year 92-93 version of the FeedBack program
produced reports for a static set of predefined factors. Alteration of any of the SLDI factors
required that the FeedBack computer program be rewritten. It was known at the outset that
"tailorable” feedback would be necessary for a final operational system, and that was a
primary goal for revision of the program. The program was rewritten to allow the factors to
be defined using a look-up table and now is substantially more flexible than the previous
version. In addition, it will now print on any Hewlet Packard LaserJet printer, though the font
derivation mechanism is different among the various generations of these printers.

This report contains the source code for the FeedBack program. It exists in compiled
form and is available to qualified requesters from the U.S. Army Research Institute for the

Behavioral and Social Sciences. A user’s guide, Micro Computer F k Program for th
Strategic Leader Development Inventory: User’s Guide, has been published separately and is

available to qualified requestors through the Defense Technical Information Center.
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SOURCE CODE




;1 FeedBack.ASM Summer 1993 James E. Hopkins
1A program to print Strategic Leader Development Inventory feedback forms.
?

.MODEL small
)
STACKSIZIE EQU 3328
33328 = up to 2304 bytes of heap space for CFG data
;and not less than 1024 for stack space.
<STACK STACKSIZE
H

+DATA
t---- HP PCL strings used to position a point on the graph
NextUn db 32,1Bh,’'&k28’,1Bh, ' &a+19C’ ,1Bh, ' &k08’ ,0 ;apace+l19 comp. spaces
NextTn db 1Bh, '&k28’,1Bh,’'&a+2C’,1Bh, '&k08’,0 ;2 compressed spaces
HalfSp db 1Bh, '&k28‘,1Bh, ' &a+1C’,1Bh, ' &k08’,0 11 compressed spaces
BackSp db 1Bh, ‘' &k28’,1Bh,’ &a-1C’,1Bh, ' &k08’,9 i1l compressed spaces
FullBk db 1Bh,’&k28’,1Bh,’ &a-2C’,1Bh, '&k08’,0 71 compressed spaces
H
3---- HP PCL strings used by printing procedures
Heder db 1Bh, ’ (83BSTRATEGIC LEADER DEVELOPMENT INVENTORY’,O0
]
IDstr db *ID:
Ip db 20 puP (32),0
;
PosT db *|*,1Bh,’&k28’,1Bh, ‘' &a-1C’, 1Bh, ’ &k08°Q’
db 1Bh, ' &k28’,1Bh, '&a-1C’,1Bh, ' &k08-’
db 1Bh,’'&k28’,18h, '&a-1C’,1Bh, ' &k08-"
db ‘Below Average Baetter Than Most The Best '
db 1Bh,’&k28’,1Bh, ’'&a-1C’,1Bh,’ &k08-’
db 1Bh, ' &k28’,1Bh, ‘' &a-1C’ ,1Bh, ' &k08-'
db 1Bh, ' £k28’,1Bh, ' &a-1C’,1Bh, ' &k0S"P’
db 1Bh, ' £k28’,1Bh, ' &a-1C’,1Bh, ' &k08|’,0
NegT db *|+,1Bh, ' &k28’,1Bh,’ &a-1C’,1Bh, ' &k08"Q’
db 1Bh, ‘' &k2S’,1Bh, '&a-1C’,1Bh, ' &k0S-’
db 1Bh, ' &k28’,1Bh,’'&a-1C’,1Bh, ' &k08-’
db ’'Never Occasionally Always *’
db 1Bh, ' &k28’,1Bh, '&a-1C’,1Bh, ' &k08-'
db lah’ '&kzs' ,IBh, '&l-lC',lBh, '&kos-'
db 1Bh, ' &k28’,1Bh, ' &a-1C’,1Bh, ' &k08" P’
db 1Bh, ' &k28’,1Bh, ' &a-1C’,1Bh, ' &k08|‘,0
;
DTstr db ‘Scored: '
Date db 07/24/92’,0 ;file date
]
DiIstr db *FACTORS:’,1Bh,’ (s0B’,0 junBold, EndStMarker
’
FPeed db 0ch, 0 1 formfeed string
Median db 186,0 3179 = wj»
Left db 179,0 1179 = #|*~
Right & 179,0 31179 = ®=|"
TenkLt db 177.,0 3177 = "Rg"
TenDk db 178,0 ;178 = "B"
UntLT db 13 puP (177),0
OUntbk db 13 popP (178),0
BON db 1iph,’ (s3B’,0 sbold ON
BOFP db 1Bh, ’ (s0B’,0 ;bold orr
Other db 1Bh,’ (#3B’,6,1Bh,’ (s0B’,0 1bold ON,""F",bold OFF
Point db 1Bh,’ (83B’,4,1Bh,’ (30B’,0 ;bold ON, *“D",bold OFF
A-2




$-~~-An HP
Init db 1Bh, 'K’
db 1Bh, ' &l110’
db 1Bh, ' &k08’
db 1Bh,’ (100’
db 1Bh,’ (s0P’,0
$~----An HP
Rest db 1Bh, ' &100’
db 1Bh, ’ (8U’
db 1Bh, ’ (slP’
db 1Bh, ‘'R’
db 1Ah, 0
3----An HP
loc db 1Bh, ' &a’
col dw 0
db 7C’,1Bh,'&a’
row dw 0
db 'R, 0

PCL string used by Initialize HP procedure

PCL string used by Restore HP procedure

PCL string used by HPGOTOYX procedure

ireset printer
:landscape

110.0 cpi

;PC-8 symbol set
;Fixed spacing

;portrait

;Roman-8 symbol set
iProportional spacing
;reset printer

iend of file marker

laser to
column number
laser to

row number
string marker

;set hp
;ASC II
;set hp
;ASC IIX
;end of

j----An HP PCL string for drawing scale and top line of factor box.

Top db 1Bh,’'&£f08 Raw Scores: 1’ ;starting Push
;ticks and *2°
db 1Bh,’&k28 - - - - - - - -~ - ’,1Bh, ' &k0S’ ;jcompressed mode
db 1Bh,’&£08’,0Ah,194,1Bh, '&£182’ ;top tick mark
sticks and *3"
db 1Bh,’&k28 - - - - - - - - - *,1Bh, ' &k08S’ ;compressed mode
db 1Bh, ’'&£08’,0Ah,194,1Bh, ' &£183’ stop tick mark
sticks and "4"
db 1Bh,'&k28 - - ~ - - - - - - ’,1Bh, ' &k0S” ;compressed mode
db 1Bh,’&£08’,0Ah,194,1Bh, '&£184’ ;top tick mark
jticks and *5*
db 1Bh,‘'&k28 - - - - = - - - - *,1Bh, ' &k085’ ;jcompress and "5"
db 1Bh, ' &£18’ ,0Ah ;ending Pop + line feed = next line
stop line
db 218,13 DUP (196),194,49 DUP (196),191,0 ;EndofsString
i----An HP PCL string for drawing scale ticks and bottom line of factor box.
Bot db 1Bh, ' &£0S ’ ;starting Push
db 1Bh, ’'&k28s ’,1Bh, ' &k08’ ;jcompressed mode
db 183 sbottom tick mark
db 1Bh, ' &k28 ’,1Bh, ’&k0S8’ ;jcompressed mode
db 193 ;bottom tick mark
db 1Bh, ' &k28 *,1Bh, ' &k0S’ ;compressed mode
db 193 ;bottom tick mark
db 1Bh, ' &£18’ ;ending Pop
sbottom line
db 192,13 pup (196),193, 49 DUP (196),217,0 ;BEndofString
j--- HP PCL strings to used to draw one line of the factor box.
self dab 179, Self ’,179,1Bh,’'&a+49C’,179,0 ;EndOfString
peer db 179, Peers ’,179,1Bh,&a+49C’,179,0 ;EndOofString
super db 179, Superiors ’,179,1Bh,’'&a+49C’,179,0 ;EndofString
subor db 179,’8ubordinates ’,179,1Bh,’'&a+49C’,179,0 ;EndOfString

j----An HP PCL string to draw a information box and the present cursor position
1Bh,’&£08’,218,63 DUP (196),191
1Bh,’&f18’,0Ah

Inform db
db

A-3
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PER1:

PER2:

PER3:

db 1Bh,’'&£08’,179

ab * “D = Self “F = Others
db 179,1Bh,’'&f18’,0Ah

dab 192, 63 DUP (196),217,0
.CODE

Is the data file open, unranked, and ID > 0
Input = None

Output = Carry flag if Not Ready.

I8 RANK

PUSH AX

PUSH BX

PUSH cx

PUSH DX

is data file open?
MOV BX, (DATHA]
cup BX, 0

JNZ RK1

CALL FILE_ERR
JMP SHORT RK4

were the percentiles in the rank file?

onp WORD PTR [RNKHA], O
J2 RKS

CALL  PERCT_ERR
JNC RKS

sTC

POP DX

poP cx

POP BX

POP Ax

RET

IS_RANK

Input = none

output = carry flag = NO
PERCT_ERR

CLEAR_ MESSAGE
AL, [Warning]

CL, [Color]
(Color] ,AL
AX,020Bh

GOTOYX

CSTR_OUT

* This data file is already ranked.
‘Rank it again? Y/[N] ’,0
[Colox] ,CL
HIDE_CUR
ERR_SOUND
GET_CHAR

AL,S5Fh

n, 'N'

PER3

AL,ODh

PER3

AL, 'Y’

PER1

30485 RHQERRRYcERREREED

SHORT PER4
8TC

| = 25% or 75%

| = 508 $ = Range

snext line

1BndofString marker

;save registers

;iget f£file handle
s;is a file open?

jare percentiles set?

tRerank file ?
jcarry flag = NO
1set error flag
;restore registers

;warning color

;save original color
;set color

srow 3/Col 8

;set cursor

;display warning

jrestore original color

sturn off bits 6 & 8
;is it No?
jif yes exit
;18 it <Enter>?
;1€ not continue
1is it Yes?
11f not get another

;clear carry flag

- ]




PRR4:
P

}
¥
L]
4
H
I
P

RELLl:

I % m % % % % %

g

PERCT_ERR

Release the memory variable block.

Input = Mone
Output = Carry “.ag if DOS error
[VarSeg] = starting segment address for variable block.

RELEASE V'.. BLK

PUSH BX

PUSH (02 4

PUSH DX

PUSH 1]

XOR AX,AX

Lo 1] (VarSegl ,AX
JZ REL1
release assigned memory block
MOV E8,AX

MOV AX,4900h
INT 21h

JC REL1
initialize wvariable
XOR AX,AX

MOV (VarSeg) ,AX
CLC

POP ES

POP DX

POP (04 4

POP BX

RET

RELEASE VAR BLK

Input = [MaxID] > 0O
Output = Carry flag if DOS error
[VarSeg] = Starting segment address of memory block.

[MaxNo] = total number ID’s in the file.

LRV ERE LR T

{varsSeg] ,AX
SHORT CRVS
CL, [Color]
AL, [Warning]
{Color] AL
AX,0207h

Create a byte array to be used to rank each variable.

;zero AX
;is VarSeg assigned?
3if not assigned go on

;get memory segment

jplace in ES register
jrelease funcdtion no
;release memory block
;if No error continue

1 3ero to register
;set memory bock to 0
i1clear carry flag

jrestore registers

scontinue if no error
;exit on DOS error
1get number of ID’s
jno. bits to shift
jparagraph = ID/16 + 1
;paragraph count to BX
1get an extra paragraph
sallocate men function
;request memory block
;jump if memory error.
;base address of seg
snormal exit of proc.
;save original color
swarning color

:set color

jrow/Col




CRVS:
CRVS:

N ne we we % %o we
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§3333REaRERE000E

GOTOYX

C8TR_OUT
! Not enough memory to rank the variables. ’

‘Press Any Key to Continue.

[Color] ,CL
HIDE CUR
ERR_SOUND
GET_CHAR
SHORT CRV)3
BS

DX

cxX

BX

GET_VAR_BLK

Clear Percentilte variables.
Input = None

Output = None 192 hex 0 to [QutBuf]

Input = None
Output = None

6660 hex 0 to fill answer buffers

£ill the following answer buffers with hex 0’s

(Oh) ,0h
(Oh) , O0h
(Oh) ,0h
{(oh) ,Oh
(Oh) ,0h

CLEAR PERCNT

PUSH AX

PUSH BX

PUSH cX

PUSH DX

PUSH ES
----- £111 [FilBuf) with 192 hex 0’s

MOV AX,DS

MOV BS,AX

MOV cX,96

KOV BX,0ffset OutBuf

XOR AX,AX

MOV {BX] ,AX

MOV DI,BX

INC DI

INC DI

MOV 8I,BX

CLD

REP MOVSW

CLC

POP BES

POP DX

POP cx

POP BX

POP AX

RET

CLEAR_PERCNT
sriBuf db 256 DUP
sra2puf db 256 DUP
PERBuf db 2048 DpUP
sUPBuf db 2048 pOP
SUBBuf db 2048 DUP

sposition cursor
;send string to screen

;restore original color
;hide cursor off screen

;wait for key is pressed
;set carry flag = error

iclear carry flag

jrestore registers

;Make ES = DS

;max number of words
;pointer to ASCIIZ str
shex 0‘s to AX register
;0 to first word of str
;DI = pointer to next
;ptr to next word

;81 = ptr to hex 0’s
;auto inc DI and SI
;£111 string with 0’s
;clear carry flag

;jrestore registers

;buff for Self I data
sbuff for Self II data
;buffer for 8 Peer lines
;buf 8 Superior lines
;buf 8 Subordinate lines




PROC

H
H
H
H
i
H

PUSH AX
PUSH BX
PUSH cx
PUSH DX
PUSH Bs

MOV AX,DS
MoV BS,AX
MOV CcX,3329
MOV BX,0ffset SF1Buf
XOR AX, AX
MOV [BX] ,AX
MOV DI,BX
INC DI

INC DI

MOV 8I,BX
CLD

REP MOVEW
CLC

POP BS

POP DX

POP cxX

POP BX

POP AX

RET

CLEAR_ANSWERS

;Make BS = DS

;max number of words
;pointer to ASCIIZ str
;hex 0’'s to AX register
10 to first word of str
;DI = pointer to next
iptr to next word

;8I = ptr to hex 0’s
jauto inc DI and SI
;£i1l1 string with 0’s
jclear carry flag

jrestore registers

Move byte hex number in data file to memory [VarSeg]

Input = BX = Offgset in [VarSeg])
DX = Offset in [FilBuf]
Output = None

PROC VAR_TO_BLX
PUSH AX
PUSH BX
PUSH cX
PUSH DX
PUSH RS
MOV AX, [VarSeg] ;ptr to base of memblk
MOV ES,AX ;ES set to memory blk
MOV 8I,DX jsource pointer
MOV DI,BX jdestination pointer
Jom-cm- copy byte to memory for sorting
NOVSB
CLC ;clear carry flag
POP RS
POP DX ;restore registers
POP cx
POP 8Xx
POP AX
RET
ENDP VAR_TO_BLK

e we we

“ W we W W % %

Sort the Word Variables in ([SegVar].

Input = AX = count of word variables.

Output = None

Note: this routine reassigns the DS and ES registers to [SegVar]

Special Note: It does not sort the first word of [SegVar] so
ranking variables begin at [SegVar] + 2 Offset and
go to (2 x numbers found) Offset

A-T7
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VARS1:

VARS2:

VARS3:

VARS4 :

This sort is based on the following TPASCAL procedure:

PROCEDURE Sort; {A Shell Sort}

VAR
Gap,J : Integer;
Temp : string{l3];
TempNo : Integer;
Begin
Gap := MaxRec Div 2;
While gap > 0 Do

Begin
For I := (Gap + 1) to MaxRec Do
Begin
J := I-Gap;
While J > 0 Do
Begin

If A[J] > A[J+Gap] then

Begin
Temp := A[lJ];
A[J] := A[T+Gapl;
AlJ+Gap] := Temp;

J := J-Gap;
BEnd
Else J := 0;
End;
Bnd;
Gap :=Gap DIV 2;
Bnd;

End;

The follow registers hold the above variables:

AX = Gap; BX = J; CX = I; DX = MaxRec; and BP = temp storage

VAR_SORT
PUSH AX

PUSH BX

PUSH cx

PUSH DX

PUSH D8

PUSH B8

PUSH BP

MOV DX, AX

MOV AX, [VarSeg]
MOV DS ,AX

MOV BS,AX

XOR BX,BX

MoV [BX] ,BL
MOV AX,DX

SHR AX,1

NP AX,0

JLE VARS4

MoV CX,AX

INC cx

MOV BX,CX

8UB BX,AX

JZ VARS3

Jc VARS3

CALL CONPARE VAR
INC cx

P DX, CX

JNC VARS2

SHR AX,1

JINP SHORT VARS1l
POP BP

;save registers

;store MaxRec in DX
;get Index base segment
;reassign the DS & ES
;to ptr tc the Index.
;zero buffer pointer
;E£irat byte unused
;Gap = MaxRec

;jGap = Gap Div by 2
swhen Gap = 0 exit.
jexit if <= 0

sI is stored in CX

;I = Gap + 1

:1J in BX

3Jd = I - Gap

sskip 1£ I = 0

sskip if J is < 0.
jrepeat until J = 0

3 I = I + 1

:1Is I < Oor = MaxRecC
1If yes then loop.
1Gap = Gap Div by 2

jrestore registers




POP
POP
POP
POP
POP
POP
RET ;sort is complete.

RrAR2s

------- Campare and swap words if needed.
Input = AX « Gap; BX = J; DS & E8 point to the base of index file.

0w % % % %

Output = (none] items swaped in memory if needed
ROC COMPARE VAR
PUSH AX jsave registers
PUSH BX
PUSH cx
PUSH DX
MoV DX, AX jsave Gap in DX
: Compare the byte of each pointer
COMV1: MOV BP,BX ;jsave J in BP
ADD AX,BX JAX = J + Gap
s SHL AX,1 ;ptr to J+Gap in mem
3 S8HL BX,1 sptr to J in mem
CLD ;auto-inc 8I, DI
MoV DI,AX joffset of J + Gap
MOV 8I,BX joffset of J
CMPSB jcompare bytes
JLE COMV3 jexit if < or =,
] Swap the 1 bytes of index record if string A > string A+Gap
MoV DI,AX joffset of J + Gap
MOV 8I,BX joffset of J
MOV AL, [8I] ;read word each str.
MOV AH, [DI]
MOV [8I].,AH jwrite word each str.
MoV [DI] ,AL
MOV AX,DX jrestore gap to AX
MOV BX,BP jrestore J to BX
8UB BX,AX 17T = J - gap
Jz COoMV3 sexit 1f J = 0.
JNC CoMV1 jcontinue if J > 0.
cCoMvV3: POP DX jrestore registers
POP cx
POP BX
POP AX
RET ;return to Shell_Sort
ENDP COMPARE_VAR
INDP VAR _SORT

Copy first,last, median, 25th and 75th percentiles the [OutBuf] data string.
Input = AX = Number of variables found
Round AX to and even number = ptr to 50% 50/2=25%
0%+25%=75%
Output = First, Last, Median and 25% and 75% stored in [OutBuf]

N v 1% % % % %% %

ROC STORE_VAR
PUSH
PUSH
PUSH
PUSRH

RARK




PUSH ES

MOV DX, AX jsave number found

MOV BX, Offset OutBuf 1begin of var string

MOV AX, [VarSeg] ;base of memory block

MOV B8, AX ;B8 ptr to block seg
j-=-=--=--get the lowest

MoV DI,1l iptr to lowest score

MOV AL, [E8:DI] iget lowest score

MOV (BX] ,AL jstore lowest score

INC BX sword pointer.
=== get the highest

MOV DI,DX iptr to highest score

MOV AL, [ES:DI] jget last score

Mov {BX] ,AL istore last score

INC BX ;advance [OutBuf]
Pom=-=~ get the 50%

IRC DX jcount + 1

TEST DL, 01h 7is the number even?

J2 STVl 11f Yes goto next test

INC DL ;1f NO make it even
8TV1: SHR DX,1 ;div by 2

MOV DI, DX :50% ptr

NOV AL, [ES:DI] ;get 50% value

nOovV [BX] , AL ;atore 50% value

INC BX ;advance [OutBuf]
Jomemmme get the 25% and 27%

MOV AX,DX srestore 50% ptr

DEC DX

INC AX

TEST AL, 01h 3is the nusber even?

JZ 8TV2 ;1f Yes goto next test

INC AX ;1f NO make it even
STV2: SHR AX,1l ;50%/2 =ptr to 25%

MoV DI,AX ;25% ptr in DI

ADD DX, AX 375% ptr in DX

MoV AL, [E8:DI] jget 25% value

MOV [BX] ,AL ;stroe 25% value

INC BX ;word pointer.

MOV DI,DX 375% ptr to DI

MOV AL, [ES:DIX] ;get 25% value

MOV (BX] ,AL ;etroe 25% value

CLC ;clear carry flag

POP ES

POP DX ;restore registers

POP cx

POoP BX

POP AX

RET

ENDP  STORE_VAR

3 Input = none
H Output = none
PROC RANK WAIT MESS
PUSH AX
PUSH BX
PUSH cxX
PUSH DX
R LT please wait message to screen.
XOR AX,AX ;clear menu area
CALL MENU_BOX
MoV CL, [Color] isave original attri
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ENDP

“ e W W

MOV AL, {Warning] swarning color
Mov {Color] AL jset color

MoV AX,010Bh jrow 3/Col 12
CALL GOTOYX ;8et cursor
CALL CSTR_OUT ;jdisplay warning
ab ’ Please wait ........ Ranking the data file: ’,0
MoV AX, Offset FileNa

CALL  DSTR_OUT

CALL CSTR_OUT

a r s ’ o

MOV [Color] ,CL ;restore original attri
CALL  HIDE_CUR

CLC

POP DX

POP cx

POP BX

POP AX

RET

Please wait message to screen.
Input = AX = number of scores
CX = loop count = variable number

Output = message to the screen

PROGRESS MESS

PUSH AX

PUSH BX

PUSH cx

PUSH DX
PL, [Color] ;save original attri
AL, [Menul ;menu color
[Color] ,AL ;set color
AX,0108h jrow 3/Col 12
GOTOYX ;set cursor
CSTR_OUT ;digplay warning
’ please wait ........ Ranking variable ’,0
AX, [DRecln] ;ID + means =rec ln
AX, 20 ;subtract ID length
BX,AX ;store no of means
AX,CX ;subtract loop counter

AX ;jstart count from 1

BIN_OUT ;number of current mean
CSTR_OUT ;to screen

! of ’,0

AX,BX ;get no of means
BIN_OUT ;no of means to screen
CSTR_OUT ;in one record

! variables. 0

[Color] ,DL ;Testore original attri
HIDE_CUR

DX

cx

BX

AX

FEFER DL O LRI LU

PROGRESS MESS

Input = none
Output = carry flag = abort printing

A-11




PROC

B8Y1:

BSY2:

B8Y3:
BSY4:

ESYS5:

ASIPEFCETH I LU LLLTEREER
g

ESC_YN

AX

BX

cx

DX
CLEAR_MESSAGE
CL, [Color]
AL, [Warning]
[c°1°r] »AL
AX,020Dh
GOTOYX
CSTR_OUT

;store original Color
jwarning color

jset color

jrow 3/Col 12

;jset cursor

;jdisplay warning

* Do you want to ABORT the ranking process 7 *

» Y/N*,0
{Color],CL
HIDE_CUR
GET_CHAR
AL, ODFh
AL, ’'N’
ESY4
AL,’'Y’
ESY3

SHORT ESYS
ERR_SOUND
SHORT ESY1
CLEAR_MESSAGE

DX
cx
BX
AX

Instructions for rank command.

PO

DX
AX,1500h
MENU_BOX
CL, [Color]
AL, [Menu]
[Color] ,AL
AX,160Ah
GOTOYX
CSTR_OUT

jrestore original color

;turn off bit 6

s;is it No?

3if yes exit

sis it Yes?

31£ not continue

;jset carry flag = abort
sexit

jempty message line
:;clear cf = continue

;save registers

;row 21,column 0
sdraw menu box

;get assigned color
;get menu color
;set menu color
;row 22,column 12

‘Press the <Esc> key to pause or cancel the ’

'ranking of scores.’,0
HIDE CUR

[c°1°rl I} CL

DX

cx

BX

AX

jrestore assigned color
jrestore registers




RDT2:
RDT3:

ENDP

) o0 % % e

RANK_INSTRU

Read the next record form the DAT file.
None (asaumes file ptr is in correct position)
Output = Carry flag = file closes or file ptr already at EndOfFile.

Input =

READ_DAT

PUSH AX

PUSH BX

PUSH cx

PUSH DX

MOV BX, [DATHA]
(o 1 -] BX, 0

JZ RDT2
read next record from the data file
) (o)'4 CX, [DRecLn)
NOV AX,3ro0h
MOV DX,0ffset FilBuf
INT 21h

JC RDT2

CMP AX, CX

JZ RDT3

8T1C

POP DX

POP cX

POP BX

POP AX

RET

READ DAT

Clear Input Buffer.

Input = None
OQutput = None 6 hex 0 to [FilBuf]

A-13

sget file handle
1is file open ?
;1f NO Exit

sjno. of bytes to read
;read file function no
sbuffer ptr to DX

;get bytes

send of file?

jwas read complete ?
;1f Yes normal return
jelse set carry flag

:ptr to buffer
shex zero to ax
;make first word 0
;ptr to next word

;make second word 0
;ptr to next word

;make Sth byte 0

jptr to next word

sget DAT rec length
;subtract loop counter
;store DAT ptr

;clear carry flag
jrestore registers

SET_DEFAULT

PUSH AX

PUSH BX

PUSH cx

PUSH DX

£1i11 rank buffer with 5 hex 0’s
MOV BX,0ffset OutBuf
XOR AX,AX

MoV [BX] ,AX

INC BX

INC BX

MOV [BX] ,AaX

INC BX

INC BX

MoV [BX] ,AL
place offset into DAT record for matching mean score.
INC BX

MOV AX, [DRecLn]

8UB AX,CX

MOV [BX] ,AX

CLC

popP DX

POP Ccx

POP BX

POP AX
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ONR1:

RESESRgAREREBEREaREENEEE

SET_DEFAULT

Input = none
Output = carry flag = DOS error

File handle is in [RNKHA]
File contains zero bytes.

ROC  OPEN_NEW_RANK_FILK

AX,AX

[RNKHA] ,AX
AX,DS

ES8,AX

AX,Offset Search

DI,AX
8I,0ffset RNKTyD

cx,5

NOVSB

AX, Offset Search
CREATE

ONR1

[RNKHA) , BX

DX
cx
BX
AX

ENDP  OPEN _NEW_RANK FILE

’

: Input = none

’ Output = no error message if file not found or DOS error.
: WARNING: this proceedure will erase an existing file.
]
P

ROC DELETE_ RANK FILE

PUSH
PUSH
PUSH
PUSH

T

AX

BX

cx

DX

AX,D8

ES,AX

AX,O0ffset BSearch
CX,AX
STR_LENGTH

AX,4

AX,CX

DI,AX

8I,0f£fset RNKTyYp

cx,5
NOVsB

A-14

WARNING: this proceedure will erase an existing file with the same name.

;save registers

jzZero to ax register
;set file handle to 0
sassign ES to the

;data section

iptr to path + file name
;save str beginning ptr
iget length of string
tlength - 4 = *.,*

;ptr to the period
jdestination ptr

;ptr to file type name
sauto inc 8I & DI
snumber byte to move
;move type to Search
;ptr to name of file
;open an empty file
jexit on DOS error
;save file handle
jCclear carry = data OK!
;restore registers

;save registers

sassign ES to the

1data section

;ptr to path + file name
jsave str beginning ptr
sget length of string
jlength - 4 = »_*

;ptr to the period
sdestination ptr

iptr to file type name
sauto inc 8I & DI
snumber byte to move
smove type to Search




Mov DX,0ffset Search iptr to file name string
MOV AH, 41h sdelete file function no
T 21h jtry to delete file.
XOR AX,AX ;Zexo to ax
MoV (RMNKHA] , AX ;sero file handle
CLC jclear carry = data OK!
POP DX jrestore registers
POP cx
POP BX
POP AX
RET
ENDP DELETE RANK FILE
?
]
3 Input = None
: Output = None 6 hex 0 to ([FilBuf]
;
PROC DISPLAY SORT
PUSH AX
PUSH BX
PUSH cx
PUSH DX
PUSH B8
MOV DI,AX
MOV AX,0700h
CALL GOTOYX
MOV CXx,22 snumber found counter
MOV AX, [VarSegl
MOV ES,AX
SUB DI, 20
DS1: XOR AX,AX
NOV AL, [ES:DI]
CALL BIN_OUT
CALL C8TR_OUT
a I A . o
INC DI
Loop D81
CALL GET_CHAR
CLC ;jclear carry flag
POP ES
POP DX jrestore registers
POP cX
POP BX
POP AX
RET
ENDP DISPLAY SORT

Read mean scores for one variable for each ID number into DOS memory block.
Input = None
Output = AX = No of mean scores to sort

[VarSeg] = starting segment address for variable block.
BX = stores offset ptr in memory blk or No of mean score found.
DX = stores offset in [FilBuf]

B e % % % % % v W N N

8

READ_VAR
PUSH
PUSH
PUSH
XOR
MOV

HERAR

1 AX jzero AX
AX ;destination pointer

A-15




RVRY:

L

B e v N v e e

i1is VarSeg assigned?
;1f not assigned go on

compute offset in [FilBuf] based on CX loop counter

oupP [VarSeg] ,AX
JZ RVRS

MOV AX, (DRecLn]
8UB AX,CX

MoV DX, Offset FilBuf
ADD DX, AX

MOV AX, "DATHA]
CALL GOTO_TOP

Jc RVRY

read a ID record from the data file.
CALL READ_DAT

JC RVRSY

is data out of range ?
MOV 8I,DX

MOV AX,0A33h

(o s [81]).,.aH

Jc RVR1

cup [8I],AL

JNC RVR1

INC BX

CALL VAR_TO_BLK
JMP SHORT RVR1
MOV AX, BX

CLC

POP DX

POP cx

POP BX

RET

READ_VAR

:ID + means =rec 1ln
isubtract loop counter
;set base address

sjadd offset to base ptr
sget file handle

;jreset file pointer
;exit on DOS error

;read next rec from file
jexit if EndOfrile

;ptr to buffer section
1.0 and 5.1

;is score < 1.0 ?

1if yes skip mean

;is it > 5.0 ?

;1f yes skip means
sjcount = count + 1
smove variable to block

;return no of means
;clear carry flag
jrestore registers

Rank the data to compute lowest, 25th, 50th, 75th percentiles, and last
Input = None
Output = rank file open if randed

RANK_DATA
PUSH  AX

PUSHE  BX

PUSE  CX

PUSH DX

CALL IS RANK

Jc RD7

CALL  GET_VAR_BLK

Jc RD7

CALL  IS_FULL

Jc RD6

CALL  OPEN_NEW_RANK_FILE
Jc RD6

CALL  RANK_WAIT MESS
CALL  RANK_INSTRU
MOV cx, [DRecLn)
SUB cx, 20

CALL  SET_DEFAULT
CALL  READ_VAR

onp AX,3

Jc RD3

CALL  PROGRESS_MESS
CALL  VAR_SORT

CALL  STORE_VAR

;save registers

;is file already ranked?
;1f Yes exit

;jcreate var mem block
sexit on DOS errorxr

;is room available?
;exit on disk full

jopen new rank file
;exit on DOS error
;estimate how much time
;bottom message box
;number var to rank + 20
;number of var to rank
;set default value = 0
sjone var for all ID’s
;were < 2 found?

;1is Yes write default
;tell user of progress
;sort in DOS mem bock
sget median,25% & 75%

Check keyboard buffer to see if the <Esc> key been pressed?

§

AX,0600h
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sDO8 function # 6




no.

ENDP

) e e me me e

IPrS:
Ir6:
Ir7:

ENDP

MOV DL, OFFh

IMT 21h

JZ RD3

cup AL, 1Bh

JNZ RD3

CALL  ESC_YN

JC RDS
Write record to RANK file.
PUSH cx

MOV cX,?7

MOV BX, [RNKHA]

MOV AX,4000h

MOV DX,0ffset OutBuf
INT 21h

POP cxX

Jc RDS

loop until each column is ranked.
LOOP RD1

JIMP SHORT RD6

CALL DELRTE_RANK FILE
normal exit point
CALL RELEASE VAR BLK

cLe
POP DX
POP cx
POP BX
POP Ax
RET
RANK_DATA
.CODE

sread char from key-
sboard buffer.

iNO key pressed continue
jwas it the <ESC> key?
jif NO continue

31if YBS inform user
;jcarry flag = abort

;save loop counter
jno. of bytes to write
;file handle to BX
jwrite to file: func.

;ptr to data to write
swrite to the file
;restore loop counter
;exit on Dos error

1loop until ex = 0
;OKI file is complete
;erase rank file
;release mem var block

;restore registers

Index the IDs and place them in a memory block buffer.

Input = None

Output = Carry flag = No IDs in memory block

GET_INDEX

PUSHE  AX

PUSH  BX

PUSHE  CX

PUSH DX

CALL  GET_INDEX BLK
Jc Ir7

CALL READ INDEX FILE
JNC Iré

create an index in memory
CALL INDEX WAIT MESS
CALL IDS_TO_MEMORY

JC Ir7

CALL SORT_INDEX

write the index to the index file

CALL WRITE INDEX FILE

JNC Ire

CALL  DELETE NDX FILE
cLc

POP DX

POP cx

POP BX

POP AX

RET

GET_INDEX

;save registers

;jcreate var mem block
sexit on DOS error
1index file to memory
;Exit if NO errors

;jelse create a new one
sjestimate how much time
;jread all ID’s to memory
s;exit on Error

s3ort in DOS mem bock

;save index to disk
jexit if NO Dos error
1else erase index file

;restore registers
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Input = none

OQutput = no error message if file not found or DO8 error.

WARNING: this proceedure will erase an exiasting file.

ROC DELETE_NDX_ FILE
PUSH AX ;save registers
PUSH BX
PUSH cxX
PUSH DX
MOV AX,D8 sassign E8 to the
MoV E8,AX ;data section
MOV AX,0ffset Search ;ptr to path + file name
MOV CX, AX ;save str beginning ptr
CALL STR_LENGTH jget length of string
SUB AX, 4 jlength - 4 = ="
ADD AX,CX ;ptr to the period
MOV DI,AX ;jdestination ptr
MOV 8I,0ffset NDXTyp iptr to file type name
CLD ;auto inc SI & DI
MOV cX,5 ;number byte to move
REP MOVSB ;move type to Search
NOV DX,0ffset Search ;ptr to file name string
MoV AH,41h ;delete file function no
INT 21h jtry to delete file.
XOR AX, AX ;7zexro to ax
MoV [NDXHA] , AX ;zero file handle
CLC jclear carry = data OK!
POP DX jrestore registers
POP cx
POP BX
POP AX
RET
ENDP DELETE_NDX_FILE
]
?
3 Input = none
H Output = none
PROC INDEX_WAIT MESS
PUSH AX
PUSH BX
PUSH cx
PUSH DX
jomm——- please wait message to screen.
XOR AX,AX ;clear menu area
CALL MENU_ BOX
MOV CL, [Color] jsave original attri
MoV AL, [Warning] ;warning color
MOV [Color] AL ;set color
MOV AX,010Eh jrow /Col
CALL GOTOYX ;set cursor
CALL CSTR_OUT ;display warning
db * Please wait ........ Indexing the IDs. ",0
MoV [Colorx] ,CL srestore original attri
CALL HIDE_CUR
CLC
pOoP DX
POP CcX
POP BX
POP AX
RET

ENDP INDEX WAIT MESS




Create a mamory block array to be used to index the IDs.
Input = [MaxID] > O
Output = Carry flag if DOS error
[{VvarSeg] = Starting segment address of memory block.
[MaxNo] = total number ID’s in the file.
reserving 32 byte per ID plus 2 extra entries.
(an extra blank at the bottom and rounding to next higher wvalue)

?
)
!
H
H
H
]
H
i
P

ROC  GRET INDEX_BLK

PUSH BX
PUSH cx
PUSH DX
PUSH B8
CALL RELEASE VAR BLK
JNC GIBO jtcontinue if no error
JMP GIBS jexit on DO8 error
GIBO: MOV AX, [MaxID] ;get number of ID’s
NOV CL,4 ;no. bits to shift
SHL AX,1 sjparagraph = 2(ID) + 4
ADD AX,4 jtwo extra entries
MOV BX,AX ;paragraph count to BX
MOV AH,48h ' sjallocate men function
INT 21h jrequest memory block
Jc GIB2 $jump if memory error.
MOV (VarSegl ,AX sbase address of seg
JINP SHORT GIBS snormal exit of proc.
GIB2: MOV CL, [Color] ;isave original color
MOV AL, [Warning] swarning color
nov [Colox] ,AL ;set color
MOV AX,0207h rrow/Col
CALL GOTOYX sposition cursor
CALL CSTR_OUT ;send string to screen
db ! Not enocugh memory to index the IDs. '
db ‘Press Any Key to Continue. ‘', 0
MOV [Color]) ,CL jrestore original color
CALL HIDE CUR shide cursor off screen
CALL ERR_SOUND
CALL GET_CHAR swait for key is pressed
8TC ;set carry flag = error
JINP SHORT GIBS
GIBS: CLC iclear carry flag
GIBY: POP ES
POP DX jrestore registers
POP cx
POP BX
RET
ENDP GET_INDEX BLK

Input = none
Output = carry flag = DOS error
WARNING: this proceedure will erase an existing file.
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ROC DELETE_INDEX FILE

PUSH AX ;save registers
PUSH BX
PUSH cx




DIFl:
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ROC

OoIrl:

PUSH

XOR

CLC
POP
POP
POP
POP
RET

DX

AX,DS

BS,AX

AX,Q0ffgset Search
CX,AX
STR_LENGTH

AX, 4

AX,CX

DI, AX

8I,O0ffset NDXTyp

u f 5

MOVSB

AX, Offset Search
DELETR FILE

DIFl

AX,AX

{NDXHd] , AX

DX
cx
BX
AX

DELETE_INDEX FILE

Input = none
Ooutput = carry flag = DOS error

File handle is in [NDXHA]
Pile contains zero bytes.
WARNING: this proceedure will erase an existing file with the same name.

OPEN_NEW_INDEX FILE

PUSH
PUSH
PUSH
PUSH
XOR
MOV
MOV
MOV

POP

POP
POP

FRRARK
L

2
B
h

Offaet Search

k- CRers
;

f

s

MOVSB

AX, Offset Search
CREATE

oIrl

[NDXHAJ] ,BX

DX
cx
3x
AX

;assign ES to the
;jdata section
;ptr to path + file name
;save str beginning ptr
;get length of string
;length - 4 = =, *»

;ptr to the period
;destination ptr

jptr to file type name
;auto inc SI & DI
;number byte to move
smove type to Search
iptr to name of file
;jerase file

;exit on DOS error
;zero to ax

;zero file handle
;clear carry = data OK!
jreatore registers

;save registers

;zero to ax register
;set file handle to 0
sassign ES to the
;data section

sptr to path + file name
;save str beginning ptr
iget length of string
;length - 4 = "_»

;ptr to the period
;deatination ptr

;ptr to file type name
jauto inc SI & DI
;jnumber byte to move
;move type to Search
;ptr to name of file
jopen an empty file
jexit on DOS error
;save file handle
;clear carry = data OK!
irestore registers




D OPEN_MEW_INDEX_FILE
)
] Read unsorted ID’s to memory from the Data file.
? Input = none
’ Output = carry flag = DOS error
]
} Format for the memory index:
3 word:
3 Rote:
’
!
]
PROC IDS_TO_ MEMORY
PUSH AX
PUSH BX
PUSH cX
PUSH DX
PUSH B8
MOV AX, [VarSeq]
MOV ES,AX
PUSH D8
MOV D8,AX
XOR BX, BX
MOV DX, BX
MOV DI, BX
Jrmmm-= set first record as a blank line.
MOV [DI],DX
INC DI
INC DI
MOV AX,2020h
MOV (DI}l ,AX
MOV 8I,D1
INC DI
INC DI
CLD
MOV cX,13
REP MOVSW
MOV [DI],DX
POP D8
jomm———- is the data file open 7
MOV AX, [DATHA]
(o 14 AX,0
JINZ RDI1
8TC
JNP SHORT RDI4
R|DIl: CALL GOTO_TOP
RDI2: CALL READ DAT
Jc RDI3
ADD BX, 32
MOV DI,BX
IRC pX
MOV {ES:DI],DX
INC DI
INC DI
MoV AX,2020h
MOV [ES:DI] ,AX
INC DI
INC DI
MOV [ES:DI] ,AX
INC DI
INRC DI
CLD

ID number,4 spaces,20 character ID string, 4 spaces,2 hex zeros
Record number 0 exists and is marked am record 0 but is never sorted.

Recond number MaxId + 1 exist but is never marked or sorted.
Note: rec 0 and MaxId + 1 are add to allow quick binary searches.
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;save registers

;set register to

jmemory block address
;save data seg. register
;set data to mem blk
;memory offset ptr

i1 zero record counter
;zero mem blk offaet

smark first rec no = 0
;adv mem word pointer

;spaces to ax register
;place spaces in string
;set source pointer
;jadv mem word pointer

jauto inc SI & DI
;number words to move
jmove type to Search
;mark end of string
;restore data seg reg.

sget data file handle
;is file open ?

1if Yes continue

;jelse set carry flag
;asn exit error.

;reset file pointer
sread one ID line

jexit if Endofrile

;ptr to next mem line
;s3t ptr in DI register
;advance record no
jrecord no to ID string
;jadvance mem ptr past
3id number

stwo first two spaces

;advance mem ptr

H

jadd second two spaces
;jat the beginning of
sthe ID string

;auto inc 8I & DI




RDI3:
RDI4:
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ROC

WTIl:

AR ER R

POP
POP
POP

8I,0ffset FilBuf
CX,10
MOVEW
(ES:DI] ,AX
DI

DI

[ES:DI] ,AX
DI

DI

AX, AX
[ES:DI] ., AX
SHORT RDI2

BES
DX
cx
BX
AX

IDS_TO_MEMORY

¥Write memory block to NDX file.
Note: no errors are reported because this index file will

the correct sisze:

WRITE_INDEX FILE

PUSH
PUSH
PUSH
PUSH

EEEPHHEPPL

g
L]
o

48 &8

AX
BX
cx
DX
AX, [MaxID]
AX

AX

Ccx,32

cX

CX,AX

AX, [VarSeg]
AX,0

WTI1l

OPEN NEW_INDEX FILE
WTI1l

BX, [NDXHA]
D8

DS, AX
AX,4000h

DX, DX

21h

DS

WTI1
DELETE_INDEX FILE

DX
cx
BX
AX

WRITE_INDEX FILE
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jsource offget ptr
;jmove the ID to mem

jplace two spaces
jafter the end of
ithe ID string
iplace two spaces
;after the end of
;the ID string

shex zero to ax
jendofstring marker

jclear carry = data OK!

jrestore registers

be computed each time if it is not stored on the disk.
If it is on the disk it is assumed to be sorted.

The file command will delete a index file if it is not
32(IDs + 2) = index size in bytes.

;get number of ID’s
;ID + 2

;jeach entry is 32 bytes
;AX = total bytes

sno. of bytes to write
;get memory segment

;is memory allocated?
;1f NO exit

jopen a new rnk file.

;jsave data seg. address
;memory blk addr. to ds
jwrite to f£ile: func.

;segment offset = 0
;write to the file
jrestore data seg. addr.
sexit 1£ NO error

jelse erase the file
;clear carry flag
;restore registers




!
j------Read the index file into memonry block.

]
!’
’
PROC

RIP2:
RIP3:

8TID1:

Input = None
Output = Carry flag if Dos error.

READ_INDEX_FPILE

PUSH AX

PUSH BX

PUSH cx

PUSH DX

MOV AX, [NDxHA] iget file handle

oMr AX,0 ;1is file open ?

JZ RIF2 ;if NO EBxit

CALL GOTO_TOP 1file ptr to beg of file
Jc RIPFP2 jexit on DOS error

MOV BX,AX 1£ile handle to bx

MOV AX, [MaxID] jget number of ID’s
INC AX 3ID + 2

INC AX

MoV Ccx,32 ;each entry is 32 bytes
MUL cx JAX = total bytes

MOV CX,AX ino. of bytes to read
MOV AX, [VarSegl] ;get memory segment
e AX,0 ;is memory allocated?
JZ RIF2 ;1f NO exit

PUSH D8 ;save data seg. address
MOV D8,AX ;memory blk addr. to ds
MOV AX,3F00h jread file function no
MOV DX, 0 sbuffer ptr to DX

INT 21h ;get bytes

POP D8

Jc RIF2 ;exit on DOS error?

o 14 AX,CX ;jwas read complete 7

J2Z RIF3 ;if Yes normal return
8TC ;else set carry flag
POP DX

POP cxX

POP BX

POP AX

RET

READ INDEX FILE

The follow registers hold the above variables:
AX = Gap; BX = J; CX = I; DX = MaxRec; and BP = temp storage

SORT_INDEX

PUSH AX ;save registers

PUSH BX

PUSH cx

PUSH DX

PUSH D8

PUSH ES

PUSH BP

MOV DX, [MaxID] ;store MaxRec in DX
MoV AX, [VarSeg] ;get Index base segment
MOV DS,AX ;jreassign the DS & ES
»ov ES,AX ;to ptr to the Index.
MoV AX,DX ;1Gap = MaxRec

8HR AX,1l ;Gap = Gap Div by 2

o 1 AX,0 swhen Gap = 0 exit.
JLE STID4 jexit 1f <= O

o) 4 CX,AX ;I is stored in CX




IRC cx ;I = Gap + 1
8TID2: MOV BX,CX $1J in BX
sUB BX,AX ' iJ =1 - Gap
JZ STID3 jekip i£ I = O
Jc 8TID3 sekip if J is < O.
CALL COMPARE IDS ;repeat until J = 0
STID3: INC cx iI =l + 1
cup DX, CX 1Is I < or = MaxRec
JNC 8TID2 1If yes then loop.
SHR AX,1 1Gap = Gap Div by 2
JINP SHORT S8TID1
STID4: POP BP jrestore registers
POP ES
POP DS
POP DX
POP cx
POP BX
POP AX
RET ;sort is complete.
]
Jrmm=~a- Campare and swap Index strings if needed.
; Note: This is a subroutine of SORT_INDEX. The index file record
3 length is 16 bytes. The sort is made on the first 6 bytes.
3
; Input = AX = Gap; BX = J; DS & ES point to the base of index file.
3 Output = AX = Gap; CX = I; and DX = MaxRec are returned on changed.
H BX = J is discarded.
]
PROC COMPARE_IDS
PUSH AX ;save registers
PUSH cx
PUSE DX
MOV DX, AX ;save Gap in DX
] Compare the first 20 bytes of each index record
CMID1: MOV BP,BX ssave J in BP
ADD AX,BX sAX = J + Gap
MOV CL,5 smultiply by 32
SHIL AX,CL ;ptr to J+Gap in mem
SHL BX,CL iptr to J ip mem
CLD ;auto~inc 8I, DI
MOV DI,AX joffset of J + Gap
ADD DI, 6 ;skip rec no and spaces
MoV 8I,BX ;offset of J
ADD 81,6 sskip rec no and spaces
MoV cXx,20 sbyte counter
REPE CMPSB jcompare strings
JLE CMID3 ;sexit if < or =.
; Swap the 32 bytes of index record if string A > string A+Gap
MOV DI,AX ;offset of J + Gap
MOV 8I,BX joffset of J
MOV Ccx,16 sword counter
CMID2: MOV AX, [81] ;read word each str.
MoV BX, [DI]
MOV [s8I1],BX swrite word each str.
MOV {DI] ,AX
INC DI jpoint to next word
INC DI
INC 8T spoint to next word
INC 81
LOOP CMID2 sloop five times
MOV AX,DX jrestore gap to AX
MOV BX,BP jrestore J to BX
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CMIDI:

ENDP
ENDP

B % % % % % N W N N W N W

DIDO:

DID1:

DID2:

DID3:

sUB BX,AX 17 = J - gap

J8 CMID3 sexit 1i£f J = 0.

JNC aapl jcontinue 1if J > 0.
POP DX jrestore registers
POP cx

POP AX

RET jreturn to Shell_Sort
COMPARR_IDS

SORT_INDEX

....... Display IDs in Memory Directory

Input none
byte [BiBar] = which bar is highlighed bar (1 to 14)
word [Topbar] = index item at top to screen (1 to MaxId)

Output a 14 line of file names to the screen.

Note: local variables: AX = Id at top of screen display
BX = row/col DH = hilite bar color attribute
CX = loop counter DL = non hilite color attribute
DISPLAY IDS
PUSH AX ;jsave registers
PUSH BX
PUSH cx
PUSH DX
MOV AX, [TopBarl] ;jget TopBar
MoV DL, [Menul snormal attribute
MOV (Color] ,DL ;set default color
MOV DH, [Warning] shilite bar attirbute
MoV BX,051%h jxow 6/ col 32
MOV cx,15 ;number of rows
(o 1] CL, [HiBar] ;is this the hilite bar
JNZ DID1 j<> 0 = no color change
MOV [Color] ,DH ;if yes color = warning
CALL ID_STR_QUT ;display one ID string
MOV [Colorx] ,DL 31f yes color = menu
INC BH ;ptr to next row
INC AX ;ptr to next dir entry
LOOP DIDO 1loop 14 times
CALL HIDE_CUR
CLC ;clear carry flag
POP DX jrestore registers
POP cxX
POP BX
POP AX
RET
DISPLAY IDS

Send a 24 byts memory block asciixz string to the Screen
Input = AX = memory index number (0 to MaxID) 0 = blank entry

BX = row /col

(MaxID] = the number of IDs in the menory block

[VvarSeg] = segment address of the base of the memory directory
Output = ASCIIZ string sent to the screen

ROC ID_STR_OUT

PUSH AX isave registers
PUSH BX
PUSH cx
PUSH DX
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ID8O:

ENDP

word:
Note:

I %0 %o W % % % B W Ve %0 W % W

g

TAl:

Format

PR PP PPRL PR

POP

Input =

Mark all ID’s in memory for printing.

none

Output = none

for the memory index:

sis Dirrile # OK ?
3if in bounds jump
jelse make blank file
jshift 5 = times 32
smulti by 32

:skip record no word

jstore memory offset
jrow/cow to ax;
sposition cursor

sget the memory blk seg
isave current data seg
;jset data seg to mem blk
jrestore memory offset
ssend ID to the screen
jrestore orig. data seg

ID number,4 spaces,20 character ID string, 4 spaces,2 hex zeros
Record number 0 exists and is marked as recoxrd 0 but is never sorted.
Recond number MaxId + 1 exist but is never marked or sorted.

Note: rec 0 and MaxId + 1 are add to allow quick binary searches.

TAG_ALL
PUSH
PUSH
PUSH
PUSH
PUSH

§333230585585488

TAG_ALL

AX

BX

cx

DX

BS

AX, [VarSeg]
£8,AX

CX, [MaxID]
DI, 4

AL, *®’
BX,32
DI,BX
IRS:DI] 0“
TAl

ES
DX
cx
BX
AX

]
;3 Format for the memory index:
3 word: ID number,4 spaces,20 character ID string, 4 spaces,2 hex zeros

;save registers

;set register to
;memory block address
iloop counter

joffset in record
;tag marker

jrecord length

;clear carry = data OK!

jrestore registers




0w % v

L

Y e % % % % W % % W

UNTAG_ALL

PUSH AX

PUSH BX

PUSH cx

PUSH DX

PUSH } 7}

MOV AX, [VarSeg]
MOV B8 ,AX

MOV CX, [MaxID]}
MOV DI, 4

MOV AL,’
MoV BX,32

ADD DI,BX

MOV [E8:DI] ,AL
LOOP UT1

CLC

POP £

POP DX

poP cx

poP BX

pOP AX

RET

UNTAG_ALL

Format for the memory index:
word: ID number,4 spaces,20 character ID string, 4 spaces,2 hex zeros
Note: Record number 0 exists and is marked as record 0 but is never sorted.

Note: Record number 0 exists and is marked as record 0 but is never sorted.
Recond number MaxId + 1 exist but is never marked or sorted.
Note: rec 0 and MaxId + 1 are add to allow quick binary searches.

;save registers

:set register to
;memory block address
1loop counter

;offset in record
suntag marker

jrecord length

sclear carry = data OK!

jrestore registers

Recond number MaxId + 1 exist but is never marked or sorted.
Note: rec 0 and MaxId + 1 are add to allow quick binary searches.

Tag highlighted bar ID in index file.

byte [HiBar] = which bar is highlighed bar (1 to 15)
word [TopBar] = index item at top to screen (1 to MaxId)

PUSH
PUSH
PUSH
PUSH
PUSH

§88

:

ADD

TIHLE

POP
POP
POP
POP
POP

AX

BX

cxX

DX

BS

AX, [VarSeg]
£8,AX
cx,15

CL, [HiBar]
AX, [TopBar]
AX,CX
CL,32

CL

AX, 4

DI, AX

AL, ’*’
[RS:DI] AL
DISPLAY_IDS

ES
DX
cx
BX
AX
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;jsave registers

1set register to
jmemory block address
sjused to convert [HiBar]
;off of highlight bar
;get top of screen
sindex record no to ax
srecord length

jax = mamory blk offset
;ptr to 4th byte
soffgset in mem blk

;tag marker

smark the record

;send to the screen
jclear carry = data OK!

jrestore registers




RET
ENDP TAG
]
3 Yormat for the memory index:
3 word: ID number,4 spaces,20 character ID string, 4 spaces,2 hex zeros
+ Note: Record number 0 exists and is marked as record 0 but is never sorted.
H Recond number MaxlId + 1 exist but is never marked or sorted.
] Note: rec 0 and MaxId + 1 are add to allow quick binary searches.
] Tag highlighted bar ID in index file.
’ byte [HiBar] = which bar is highlighed bar (1 to 15)
) word (TopBar] = index item at top to screen (1 to MaxId)
:
PROC OUNTAG
PUSH AX ;save registers
PUSH BX
PUSH CcX
PUSH DX
PUSH BS
MOV AX, [VarSeg] ;set register to
MOV ES,AX ;memory block address
MOV cx,15 sjused to convert [HiBar]
SUB CL, [HiBar] ;off of highlight bar
MOV AX, [TopBar] ;get top of screen
ADD AX,CX ;index record no to ax
MoV CL,32 ;jrecord length
MUL CL ;jax = memory blk offset
ADD AX, 4 ;ptr to 4th byte
MOV DI,AX joffset in mem blk
MOV AL,’ * i1 tag marker
MOV [ES:DI] ,AL ;mark the record
CALL DISPLAY IDS ;send to the screen
CLC ;jclear carry = data OK!
POP ES
POP DX ;restore registers
POP CcX
POP BX
POP AX
RET
ENDP UNTAG
H
} Are any of the memory index IDs tagged ?
H Input = none
H Output = carry flag if no ID’s are tagged
]
PROC I8_TAG
PUSH AX
PUSH BX
PUSH cX
PUSH DX
PUSH ES
MoV AX, [VarSegl ;set register to
MOV ES,AX ;smemory block address
MOV CX, [MaxID) ;loop counter
MOV DI, 4 ;offset in record
MOV AL,’ ;untag marker
MOV BX,32 ;record length
IT1: ADD DI,BX
(o 14 [ES:DI] AL
LOOPZ IT1
JINZ IT2
CALL CLEAR MESSAGE
MoV CL, [Color] ;store original Color
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IT2:
IT3:

) we =0 we % %o %

FT3:

ENDP

AL, [Warning]

(Color] ,AL

AX,020Ah

GOTOYX

CSTR_OUT

‘ Use the "Tag" command to mark the IDs
‘* Press Any Xey ’,0

330938pRY00ERYAY

[Colotl +ChL
HIDI_CUR
IRR_SOU!ID
GIT_CBAR
SHORT IT3
) 4:]
DX

POP cX

POP BX

POP AX

RET

IS_TAG

rind the next tagged Id in the memory index

Input = none

Output = AX = Dat record no. (1 to MaxId)
or carry flag in NO tagged found.

FIND_TAG
PUSH BX

PUSH cXx

PUSH DX

PUSH BES

MOV AX, [VarSeg]
MOV ES,AX

MOV cX, [leID]
MOV DI,4

MOV AL, '*’

MOV BX, 32

XOR DX, DX

ADD DI,BX

INC DX

(o1 4 [BS:DI] ,AL
JZ rFT2

Loop FT1

CALL DISPLAY 1IDS
8TC

JMP FT3

sSUB DI,4

MOV AX, [BS:DI]
MoV {TopBar] ,DX
MOV BYTE PTR ([HiBar],15
ADD DI, 4

MOV BYTE PTR [ES:DI}),’ '
CALL  DISPLAY IDS
CLC

POP Bs

POP DX

POP cxX

POP BX

RET

FIND TAG

T e

jwarning color
jset color
jrow/Col

}set cursor
;display warning
to print.’

irestore original color

;clear cf = continue

;set register to
;memory block address
sloop counter

soffset in record
suntag marker

;record length

;index counter to 0

sjcount = count + 1
;is it tagged ?

;1if yes exit loop
;look at next ID
;show IDa

;carry flag = not found
jexit NOT found

;ptr to dat rec no
:get DAT RecNo

;set display variable
;jmove bar to top

;ptr to tag position
suntag the ID

;show IDs




Moo w0 % W we W e w e

R

PRF1:
PRF2:

PRP3:

1
Y
]

.CODB
-Print all factors for the SLDI.

Input = BX = pointer to Type 6 (factor names) in CFoTbH1.

CX = row position on page

Output = AX = new row position on page

Local variables:
BX = Start Ptr to Cr@Tbl
CX = page row in hex (0 - 44)

PRINT_ FACTOR

PUSE BX

PUSH cx

PUSH DX

XOR AL, AL

MOV [Tint] ,AL

draw scale line and top line of box

AL, 22h

AH, CL
HPGOTOYX
PRF4
AX,Offset Top
PRINT_ STRING
PRF4

Bx ) ‘

WORD PTR [BX].,6
PRP4
READ_RNK_REC
PRFS

AL,AL

(Others] ,AL

FEIPTIPTLIPPE £
-

L.
N
-
-]

AL,22h

AH,CL

HPGOTOYX

PRPS

AX,Offset Subor
WORD PTR [BX],1
PRF3

AX,0ffset Super
WORD PTR [BX],2
PRIF3

AX,Offset Peer
WORD TR [BX],3
PRF3

TIETTE DT

AX. [Bx + ‘]
AX, [BX]

PRYF2

AL, OFFh
[Others] ,AL
AX,O0ffset Self
PRINT_STRING
PRFS

PRINT RANGE
PRFS

TOLFE
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;zero to al
;set tint light

scol in hex

srxow in hex

iset positon

jexit on error

;ptr to draw top string
jdraw first 2 lines
1exit on printer error
sadv row counter

1adv row counter

sprt factor name

jexit on abort cmd

1do not adv. row count
;adv row counter

sadv config pointer

;is this an answer file?
3is NO then done.

;read 7 bytes to OutBuf

szero to al
smark Others bar TRUE

t type of line: Self, Peers, Superiors, or Subordinates

tcol in hex

jrow in hex

;set positon

sexit on error

;ptr to subordinate line
1is it a subordinate?
;if YES print it

sptr to superior line
1is it a superior?
1if YRS print it

iptr to peer line

sis it a peer?

;1f YES print it

this a self bar or self data for an Other bar ?

;get the next file type
;are they both self’s
3;if NO then skip self

’

;jmark Others bar FALSE
;else must be a self bar
iptr box side and name
jexit on printer error
iprint range of means
jexit of abort cmd




CALL PRINT PERCENTILES

JC PRPS

CALL PRINT MEANS

JC PRYS

JUP SHORT PRF1
j--~---print the bottom line of the box
PRP4: MOV AL, 22h

MOV AH,CL

CALL HPGOTOYX

Jc PRYS

MOV AX,Offset Bot

CALL PRINT STRING

Jc PRFS

INC cx

INC cx

CLC
PRFS: MOV AX,CX

POP DX

POP X

POP BX

RET

ENDP PRINT_FACTOR

N me = % % % W N we

------- Print the Factor Name.
Input = BX = ptr to Factor Name data type

CX = row

Output = Factor name to the screen
This routine will split name if larger the 24 characters.
It aborts the name if it is longer than 36 characters

or a single word with more then 24 letters.

325th, 50th, and 75th

;print mean scores
jexit of abort cmd

jcol in hex

jrow in hex

jset positon

sexit on error

iptr to draw top string
sdraw first 2 lines
jexit on printer error
;adv row counter

sadv row counter

jreturn new row count
;jrestore registers

;save registers

;Bold ON string
sturn bold on

;ptr to factor name
jmove to [FilBuf]

;is name length > 367
11f YES do not display
jis name length > 24 ?
;1f NO display string

a place to divide the factor name into two lines

ROC PRINT NAME
PUSH AX
PUSH BX
PUSH cX
PUSH DX
MOV AX,0ffset BON
CALL PRINT_STRING
Jc PFN6
MOV Ax, [BX + 2]
CALL COPY_HEAP STR
NP AX, 37
JNC PFNS
CMP AX, 25
Jc PFN4
jomm-- ~look for
DEC AX
PFN1: MOV BX, Offset FilBuf
MOV DX, BX
ADD BX,AX
cMp BYTE PTR ([BX],’ ’
JZ PFN2
o BYTE PTR [BX),’/’
JZ PFN2
DEC AX
JZ PFNS
JMP SHORT PFN1
Jem——=- have we shorten it enough ?
PFN2: cMp AX, 25
Jc PFN3
DEC AX
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s1lenth = length -1

;ptr to beg if string
;save start ptr in dx
;ptr to last char in str
;is this a space ?

1if yes goto next test
sis it a backslash ?
;1f YES goto next test
slenth = length -1
jexit if can not divide
sjelse look a next char

;is name length > 24 ?
;if YES split name
;lenth = length -1




JuP Pl 1if NO keep looking
puemea~ split the factor name
PFYN3: XOR AL, AL 10 = endofstring marker
MOV (BX] , AL jmark end of first str
j~~-~-~~display 2nd half of string
MOV AL, 8h jcol in hex
MOV AH, CL sjrow in hex
IRC AH iprint on next row
CALL HPGOTOYX jset positon
Je PFN6 jexit on error
INC BX iptr to beg. of 2nd half
MOV AX,BX ;ptr to string
CALL PRINT_STRING ;prt wnd half of name
JC PFN6
jov===- display 1st half of string
PFN4: MOV AL, 8h jcol in hex
MoV AH, CL jrow in hex
CALL HPGOTOYX ;jset positon
Jc PFN6 jexit on error
MOV AX,0ffset FilBuf iptr to string
CALL PRINT_STRING ;prt wvnd half of name
Jc PFNG
PFNS: MOV AX,0ffset BOFF ;Bold Off string
CALL PRINT_STRING iturn bold off
PFNG: POP DX irestore registers
POP (02 4
POP BX
POP AX
RRET

ENDP PRINT_NAME

------- Print a report for each tagged ID number in the memory index file.
Input = (one or more ID’s are tagged)

BX = Start Ptr in the CFGTbl
CX = starting page row in hex (0, 1, or 2)
DX = Stop Ptr in the Cf£gTbl (next start ptr)

MY o % %o % W N N e ™

ROC  PRINT REPORTS

PUSH AX

PUSH BX

PUSH cX

PUSH DX

CALL INITIALIZE_HP

Jc PRA4

CALL PRINT_INSTRU
Jrmm——— locate next tagged ID
PRAl: CALL FIND_TAG

JC PRA3

CALL READ_DAT_REC

Jc PRAS

MOV AX, [RNKHA]

CALL GOTO_TOP

Jc PRAS

XOR AX,AX

MOV [EOF] ,AL

CALL PROGRESS_MESSAGE

MOV DX,0ffset CFPGTDL1
PRA2: CALL GET_PAGE_INFO
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Note: [EOF] is being used toc mark the end of the config table.

;isave registers

;hp to portrait mode
sexit if printer error
;message box to screen

sget DAT RecNo in ax
;cf = no more tags
sax=RecNo (1 to Maxld)
jexit on DOS error
;set rank file ptr
sto top of file.
jexit on DOS error
;zero to ax

;mark EndOfFile False
;inform user of prog.
;assign start ptr
;get row & stop ptr




Jc PRA4

MoV CX,AX

XCHG BX, DX

CALL SET_TIME

CALL PRINT PAGE

Jc PRAS

CALL CHECK TIME

onp BYTE PTR [ROF],0

J2 PRAZ

JMP SHORT PRAl
Jem=—-- normal exit point
PRA3: CALL RESTORE HP

CLC

JMP SHORT PRAS
===~ abort exit point
PRA4: CALL RESTORE_HP

8TC
PRAS: POP DX

POP cx

pOP BX

PopP AX

RET

BNDP PRINT_ REPORTS

BX = Start Ptr in the CFGTHL1

jexit on config error
;jstarting row in cx
ibxsstart dxsstop

sset [time] ticks
;print this page

jexit on abort cmd
;check timing ticks
send of config table ?
31if NO print next page
1goto next ID report

jreset to normal defsults
;normal exit

;abort or error exit
jrestore registers

------- Print one page use the LPT port and a HP LaserJet printer.
Input =

CX = starting row in hex (0, 1, 2, or 3)

DX = Stop Ptr in the CfgTbl

Output = Cary flag = abort printing

ROC  PRINT PAGE

PUSH AX

PUSH BX

PUSH CX

PUSH DX

CALL PRINT TITLE

Jc PP4

ADD cx,5
jomme—- advance BX until factor name or BX = DX
PP1l: NP BX,DX

JNC PP3

cMpP WORD PTR [BX],6

JZ PP2

ADD BX, 4

JMP SHORT PPl
PP2: CALL PRINT FACTOR

Jc PP4

MOV CX,AX

ADD BX,4

JNP SHORT PPl
PP3: CALL PRINT_BOTTOM

Jc PP4

CALL RJECT

Jc PP4

CLC
PP4: POP DX

POP X

POP BX

POP AX

RET

ENDP  PRINT PAGE
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;save registers

;print first 5 lines
jexit on abort cmd
;advance row count

sis this the stop ptr
31f Yes then EndOfPage
;is factor name ?

;1f YRS print factor
;advance config ptr
;check next type

;ret. new row ct in AX
jexit on abort omd
;jsave new row count
;adv past factor name
;loop until BX = DX

;exit on abort cmd
;exit of abort cmd

;clear carry flag
;restore registers




-~ W

PTA:

~------Print a title on the HP laser.
Input = CX = satarting row

Output = AX = new starting row
PRINT TITLE

TP L PPIPTL TP

SATITELLPTLPERT:

Bagunpani

§244

BX
cx
) 4
AH,CL
AL,21h

AX,O0ffset Hader
PRINT STRING
PTB

PTS

CL

cL

AH,CL

AL, 8h

HPGOTOYX

PTC

PTS

CoPY ID
AX,0ffget IDstr
PRINT STRING
275

group title

8X,.BX

SI.4

8I,4

WORD PTR [8I],7
PT4

PTS

AX,Offsat PFPilBuf
PRINT_STRING
PTS

scored date

AL,53h

AR, CL

HPGOTOYX

PTS

AX,Offset DTStx
PRINT STRING
PTS

CL
AH,CL
AL, 8h

*"FACTORS:" and turn off bold print
CL
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jsave registers

jrow position
jcolumn position

jexit on printer srror
iptr Title
jstring holds Bold ON

jexit on printer error

jTow position
jcolumn position

jexit on printer error
iplace ID in print str
;ptr to data string
;print *ID :*

;config ptr to si

jdecreass type ptr

s1is it group title?

;if NO loop

;adv ptr to get

soffset in heap

;load pt to group title
ymove to [FilBuf]
jdivide length by 2
;jsave in ah register
jcenter column position
;jcolumn position

srow position

jexit on printer error

sexit on printer error

1col hex

sexit on printer error

jrow position
jcolumn position




PT2:
PT3:

PTS:

PBl:

CALL HPQOTOYX
Jc PTS
MOV AX,Offset DIStr
CALL PRINT_STRING
Jc PTS
MoV AH,CL
MoV AL, 48
CALL REPGOTOYX
JC PTS
is it a POS or NEG report
8I,BX
SI.4
81,4
WORD PTR [S8I].S
PT2
WORD PTR ([SI].4
PT1
AX,0ffset NegT
SHORT PT3

AX,Offset PosT
PRINT_STRING
PTS

AX,CX

DX

cx

BX

FRHLET FLETEIT

PRINT TITLE

Print the bottom instruction box.

Input = CX = starting row

Output = AX = new starting row

PRINT BOTTOM

PUSH BX

PUSH cx

PUSH DX

MOV AH,CL

MOV AL, 22h

CALL HPGOTOYX

Jc PBl

MOV AX,0ffset Inform
CALL PRINT STRING
MOV AX,CX

POP DX

POP cX

POP BX

RET

PRINT BOTTOM

Copy ID from [F1Buf] to [ID] in print string

Input = none
Output = none

COPY_ID

PUSH AX

PUSH BX

PUSH cX

PUSH DX

PUSH ES

MOV AX,DS

MOV ES,AX

NOV 8I,0ffset SFlBuf
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sexit on printer error
;string holds Bold OFF

jrow position
jcolumn position

jexit on printer error
;config ptr to si

;advance type ptr

;is it positive ?

;1f YES stop loop

jis it negative ?

;1£f NO loop

;ptr to derailment str
;jump to print the str
;ptr to positive str
;print the string
;jexit on printer error
jreturn row position
jrestore registers

;save registers
;row position
;jcolumn position

;exit on printer error
sbottom information box

;return row position
;restore registers

;save registers

;make ES = DS

jsource ptr




wov DI,Offset ID 1destination ptr
MoV cx,10 jnumber of words
CcLD sauto inc 8I & DI
REP NOVEW jcopy all 20 bytes
CLC
POP RS
POP DX jrestore registers
POP cx
PO” BX
PoP AX
RET
ENDP COPY_ID
]
.CODE
]
josm=--- Send ASCII string to the Line Printer at port [LPT]
] Input = AX pointer to beginning of string in data section
’ CH = number of tries if busy CL = store char
H Output = Carry flag = abort printing
PROC PRINT_ STRING
PUSH AX ;save registers
PUSH BX
PUSH cxX
PUSH DX
MOV BX,AX sptr to ASCII string
XOR CH,CH ;zero loop counter
jm-———- Check keyboard buffer to see if the <REsc> key been pressed?
P8l: MOV AX,0600h ;D08 function # 6
MOV DL, OFFh ;read char from key-
INT 21h ;board buffer.
JZ P82 iNO key pressed continue
cup AL, 1Bh jwas it the <ESC> key?
JNZ P82 ;1f NO continue
CALL PRT_ERROR3 ;if YES inform user
Jc P88 ;carry flag = abort
jee=m-- get character to be sent to LPT port
PS2: MOV AL, [(BX] ;load Char to send
(o 14 AL, 0 t1is this end of string?
J2 PS8 31f yes normal exit.
jmm=-=- send character to assigned LPT port
MOV AH, 0 ;BIO8 function number
MOV DX, [LPT] ;iget LPT port assigm.
INT 17h ;get port status
onr BYTR PTR [DeBugl,0 7is debug ON ?
JZ Ps3 11f NO goto next test
CALL SHOW_AH tbitmap of AR to screen
prmm-m- test bit 5 of 8. If bit 5 = 0 then no power.
P83: TBST AH,10h ;Is printer powered up?
JNZ pss 10K1<>0 goto next test
CALL PRT_ERROR1 ;display error message
Jc P88 ;jcarry flag = abort
CALL PROGRESS MESSAGE sinform user of progress
JNP SHORT P81 ;send same char again
j----~=-test bit 4 & 6 of 8. Dbit 4 = I/O error; 6 = printer out of paper.
P85: XOR CH,CH ;loop counter to zero
TEST AH,28h 1I/0 or out of paper?
Jz P86 ;1f NO send char
CALL PRT_ERROR2 1if YES tell user.
Jc P88 scf = abort
CALL PROGRESS MESSAGE sinform user of progress
JuP SHORT P81 jsend same char again
[ EEE T test bit 1 of 8. If bit 1 = 1 then printer time-out
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P87:

P8é:

L - I

PREl:

PRE2:

PRE3:
PRE4:
PRES:

!
PROC

TEST  AR,01

Jz »87

CALL  PRT ERROR4
Jc P88

CALL  PROGRESS_MESSAGE
P SHORT PS1
e BX

P SHORT PS1
poP DX

POP cx

POP BX

POP AX

RET

Input = none
Output = carry flag = abort printing
PRT_ERROR1

PUSH AX

PUSH BX

PUSH cX

PUSH DX

CALL  CLEAR_MESSAGE
MOV CL, [Color]
MOV AL, [Warning]
MOV {Colox] ,AL
MOV AX,020Bh
CALL GOTOYX

CALL CSTR OUT

db

db - Yy/qN ",0
MOV [Colorx] ,CL
CALL  HIDE CUR
CALL  ERR_SOUND
CALL  GET CHAR
AND AL,SFh

CcMP AL,’'N’

JZ PRR4

cMP AL,'Y’

JNZ PRE3

CALL CLEAR MESSAGE
CLC

JINP SHORT PRES5
CALL  BRR_SOUND
JKP SHORT PRE1l
CALL CLEAR MESSAGE
8TC

POP DX

POP X

POP BX

POP AX

RET

PRT_ERROR1

Input = none
Output = carry flag = abort printing

PUSH AX

PUSH BX

PUSH cx

PUSH DX

CALL CLIAR_!ISSAGI
MOV CL, {Color]
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71is printer time-out?
3if ¥O send next char
yinform user or timeout
jcf = abort else

sinform user of progress
;send same char again
jpoint to next char
j1loop until finished
jrestore registers

jempty message line
;store original Color
jwarning color

:set color

jrow 3/Col 12

;set cursor

;display warning

» printer is off line. Do you want to try again ? ™

;jrestore original color

jturn off bits 6 & 8
;is it No?

:3if yes exit

;is it Yes?

;1f not continue
jempty message line
;clear carry flag
;jexit

;empty message line
;set carry flag

;store original Color




PRR1:

PRR2:

PRR3:
PRR4:

ENDP

H
PROC

PEE1l:

PERE2:

PRE3:
PER4:

B¥BEREERSRERRpECRRRELS

Output = carry flag = abort printing

{Color] ,AL
AX,0207h
QOTOYX
C8TR_OUT

swarning color
;set color

jrow 3/Col 12
;set cursor
jdisplay warning

* printer Error. Check the paper. Do you want to continue ? *

*- Y/R =,0
[Color],CL
HIDE_CUR
ERR_SOUND
GET_CHAR
AL, 5'h

AII' 'N'
PRR4

AL, 'Y’
PRR3
CLEAR_MESSAGE

SHORT PRRS
ERR_SOUND
SHORT PRR1
CLEAR MESSAGE

DX

PRT_ ERROR3

RO

FHTE

AX

BX

CX

DX
CLEAR_MESSAGE
CL, [Color]
AL, [Warning]
[Color] ,AL
AX,020Bh
GOTOYX
CSTR_OUT

jrestore original colox

sturn off bit 6 & 8
;is it No?

1if yes exit

sis it Yes?

;if not continue
jempty message line
;clear carry flag

jexit

;empty message line
1set carry flag

;store original Color
;warning color

;set color

jrow 3/Col 12

;set cursor

:display warning

" Do you want to ABORT the print instructions ? *

.« Y/R "0
[Colox] ,CL
HIDE CUR
GET_CHAR
AL,5Frh

AL, 'N'

PEE4

u' 'Y'

PEE3
CLEAR_MESSAGE

SHORT PEES
ERR_SOUND
SHORT PRE1
CLEAR_MESSAGE
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jrestore original color

;turn off bit 6 & 8

1is it No?

11if yes exit

sis it Yes?

s1if not continue
jempty message line

;set carry flag = abort
sexit

jempty message line
sclear cf = continue




ENDP
}
’
?
}
PROC

RPP1:

h32dd
KERE

PRT_ERROR3

Input = none

Output = carry flag = abort printing
PRT_ERROR4

AX

BX

cx

DX
CLEAR_MESSAGE
CL, [Coloz]
AL, [Warning]
[Color] ,AL
AX,0307h
GoOTOYX

CSTR OUT

"to abort. ",0
{Color] ,CL
HIDE CUR
ERR_SOUND
GET_CHAR
AL,1Bh

RPP1

SHORT RPP2

CLEAR_MESSAGE
RPP2: DX
cx
BX
AX

AT I MR RE

ENDP  PRT_ERROR4
ENDP  PRINT_ STRING

;store original Color
;warning color

;set color

jrow 3/Col 12

;set cursor

;jdispiay warning

» printer Time-Out. Press any key to try again or <Esc> "

;jrestore original color

;is it <Esc>

;if yes exit

;set carry flag = abort
jexit

jempty message line
;clear cf = continue

;save registers

]
’
Jremm=-- Print the data points on each bar.
] Input = assumes byte value in SFrlBuf.
3 offset in SFiBuf can be found in word [Outbuf + 5]
3 if this is a Self bar [Others] will = 0
’ CL = row position
3 output = Cary flag = abort printing
’
PROC PRINT MEANS
PUSH AX
PUSH BX
PUSH cx
PUSH ) 4

3 ------get pointer to mean position if SF1Buf
BX,0ffset OutBuf + 5

AX, [BX]

BX,0f£set SP1Buf

BX,AX

BYTE PTR [Others],0

cPl

85848
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;offset to get offset
11load offset

1load base ptr

1bx points to mean

:is this a self bar?
1if yes goto plot_self




j=-~----plot the Others value
CALL PLOT_ OTHERS

Jc cp2
DRC BX
CP1: CALL PLOT_SELF
Jc cP2
cLe
CP2: POP DX
POP cx
POP BX
POP AX
RET

ENDP PRINT MEANS

-

o= Print the Others data point.

CL = row postion

) we N v

PUSH AX
PUSH BX
PUSH X
PUSH DX
jre-m=- set cursor
uov AL,30h
»ov AH,CL
CALL HPGOTOYX
JC PLO6
MOV AL, [BX]
CHP AL, OAh
Jc PLOS
CHP AL, 51
JNC PLOS
XOR AH,AR
MOV CL, 10
DIV CL
MoV DX,AX
XOR cX,Cx
MOV CL,DL
DEC cx
JZ PLO2
MoV AX,0ffset NextUn
PLO1: CALL PRINT_STRING
JC PLO6
LOOP PLO1
PLO2: XOR cx,Cx
ADD CL,DR
Jz PLO4
MOV AX,O0ffset NextTn
PLO3: CALL PRINT STRING
Jc PLO6
LOOP PLO3
PLO4: MOV AX,O0ffset Other
CALL PRINT STRING
JC PLO6
PLOS: CLC
PLOG: POP DX
POP cx
POP BX
POP AX

Input = BX = ptr to mean score.

Output = Cary flag = abort printing
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1if No plot others
1exit on abort cmd
spointer to self mean
splot the self mean
sexit on abort cmd

jrestore registers

;save registers

;column position

;row position

;set positon

sexit on printer error
;get mean score

t1is it to small?

3if yes exit no error
sif it to large ?

;1f yes exit no error
sconvert to 16 bits
;divisor

sahstenths al=units
;jsave values in DX
szero to loop counter
junits to cl

;scale starts at 1 not 0

s8kip if units = 0
}ptr to next unit str
jadvance to next tens
sexit on printer error
sloop until tens = 0
;zexo to loop counter
jget units digit

11f zero skip units
;ptr to next units str
sadvance to next unit
sjexit on printer error
sloop until units = 0
sptr to Other string
splot point in chart
sjexit on printer error

;jrestore registers




T
ENDp PLOT_OTHERS
H

j-=-----Print the Self data point.

’ Input = BX = ptr to mean score.
) CL = row postion
] Output = Cary flag = abort printing
!
PROC PLOT_SELF
PUSH AX ;save registers
PUSH BX
PUSH cx
PUSH DX
}------get cursor
MOV AL,30h scolumn position
MOV AR,CL jrow position
CALL HPGOTOYX jset positon
Jc PLS6 ;jexit on printer error
=== get data point
MOV AL, [BX] ;get mean score
cup AL, OAh sis it to small?
Jc PLSS 3if yes exit no errorx
cup AL, 51 ;1€ it to large ?
JNRC PLSS ;1if yes exit no error
XOR AH,AH jconvert to 16 bits
MOV CL,10 sdivisor
DIV CL jahstenths alsunits
MOV DX, AX jsave values in DX
XOR X, X ;zexro to loop counter
MOV CL,DL sjunits to cl
DEC cx ;scale starts at 1 not 0
JZ PLS2 :8kip if units = 0
MOV AX,O0ffget NextUn ;ptr to next unit str
PLS1: CALL PRINT STRING jadvance to next tens
Jc PLS6 jexit on printer error
LOOP PLS1 sloop until tens = 0
PL82: XOR CcxX,CXx jzero to loop counter
ADD CL,DH jget units digit
JZ PLS4 31if zexro skip units
MOV AX,0ffset NextTn ;ptr to next units str
PL83: CALL PRINT STRING jadvance to next unit
Jc PLS6 ;jexit on printer error
LOOP PLS3 2loop until units = 0
PL84: NOV AX,Offgset Point iptr to Point string
CALL PRINT STRING siplot point in chart
Jc PLS6 sexit on printer error
PLSS: CLC
PLS86: POP DX ;restore registers
POopP cX
POP BX
POP AX
RET
ENDP PLOT_SELY
]
’ Is the data file, report type and LPT port ready?
: Input = None
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ENDP

LI

Output = Carry flag if Not Ready.

jsave registers

iget file handle
t1is a file open?

jis rank file open ?
1if Yes goto next test
jelpe inform user

read index file into memory or create the index file.

I8_PRINT

PUSH AX

PUSH BX

PUSKR X

PUSH DX

is data file open ?
MOV BX, [DATHA]
My BX,0

JNZ PR1

CALL FPILE_ERR

JMP SHORT PR4
were the rank file open ?
o 1] WORD PTR [RNKHA],O
JNZ PR2

CALL RANK_ERR

JIMP SHORT PR4

is the printer on line?
CALL ON_LINE

JNC PR3

CALL LPT_ERR

JMP SHORT PR4
CALL GET_INDEX

JNC PRS

CALL INDEX_ ERR

8TC

POP DX

POP CX

POP BX

POP AX

RET

I8_PRINT

Input = none

Output = none

LPT ERR

CALL CLEAR MESSAGE
MoV AL, [Waraning]
MOV CL, [Color]
MoV {Color] ,AL
MOV AX,0207h
CALL GOTOYX

CALL CSTR_OUT

db ‘ Printer Not On Line!
dab ’ Press Any Key. ‘,0
MOV ({Colorx],CL
CALL HIDE CUR

CALL ERR_SOUND
CALL GRT_CHAR

RET

LPT_ERR

Input = none

Output = none

INDEX_ ERR

CALL CLEAR MESSAGR
MOV AL, [Warning]
MOV CL, [Colorx]
NOoV {Colox] ,AL
MOV AX,0207h
CALL GOTOYX

sread index into memory
sjump if NO error.
sshould not happenl!l!
;set error flag
jrestore registers

jwarning color

;jsave original color
;set color

jxow 3/Col 8

;set cursor

;display warning

Check power or LPT assignment.’
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jrestore original color

;warning color

ssave original color
;jset color

sxow 3/Col 8

;set cursor




]
PROC

H
PROC

1display warning
Call 703-751-3027 for help.’

jrestore original colorxr

;jwarning color

1save original color
;set color

jrow 3/Col 8

;jset cursor

;display warning

* gse the '‘Rank’ command to compute the percentiles.*

;jrestore original color

CALL CSTR_OUT

ab  grror Indexing the IDs!
db * press Any Key. ’
wov {Colox],CL

CALL HIDE CUR

CALL ERR_SOUND

CALL GET_CHAR

RET

INDEX_ERR

Input = none

Output = none

RAMK_ERR

CALL CLEAR_MESSAGE

Wov AL, [Warning]

MOV CL, [Color]

MOV [Color] ,AL

MoV AX,0207h

CALL GOTOYX

CALL CSTR_OUT

db

dab * Press Any Key. ’,0
MOV {Colox],CL

CALL HIDE_CUR

CALL ERR_S0UND

CALL GET_CHAR

RET

RANK_ERR

Input = none

§333380p0YPRREHES

[Colox] ,AL
AX,0107h

GOTOYX

CSTR_OUT

’ please wait .....
AX, Offset SFlBuf
cXx,20
SUB_DSTR_OUT
[Color],CL
EIDE_CUR

DX

X

BX

AX

PROGRESS MESSAGE

Reguest Printer Port Status
Input = Assign port in [LPT]

;menu color

jsave original color

sset color

sxow 3/Col 8

jset cursor

;1display string
Printing report for ID : ‘,0

;ptr to string

;number of bytes

;display 20 chars

;jrestore original color

0 -2

Output = Carry Flag = port not ready

ON_LINE
PUSE

AX

;save registers
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PUSH BX
PUSH cx
PUSH DX
MoV AX,0200h iget status function no
MOV DX, [LPT] ;ptr to port
INT 17h jrequest status
AMD AH,10h ;Is printer ready ?
JNZ ISR1 10 means printer error
8TC jset carry flag
ISR1: POP DX jrestore registers
POP cx
POP BX
POP AX
RRET
ENDP ON_LINE
R Rl Eject paper on HP laser.
H] Input = None
] OQutput = None
PROC EJECT
PUSH AX ;save registers
PUSH BX
PUSH cx
PUSH DX
Mov AX,0ffset FFeed
CALL PRINT STRING
POP AX jrestore registers
POP cx
POP BX
POP AX
RET
ENDP BJECT
H
Jum—eena Initialize the HP laser.
H Input = None
H Output = None
PROC INITIALIZE HP
PUSH AX ;save registers
PUSH BX
PUSH cx
PUSH DX
MoV AX,0ffset Init
CALL PRINT_STRING
POP DX jrestore registers
POP X
POP BX
POP AX
RET
ENDP INITIALIZE HP
H
jommemm=- Restore default setting to the HP laser.
H Input = None
} Output = None
PROC RESTORE_HP
PUSH AX ;save registers
PUSH BX
PUSH cx
PUSH DX
CALL RESTORB_MNESS ;inform user
MOV 8I,0ffset Rest ;ptr to ASCII string
Jom———- get character to be sent to LPT port
RR1l: MoV AL, [8I] 1load Char to send

A-44




RR3:

H
H
1}
P

7jis this end of string?
3if yes normal exit.

30 = BIO8 function No.
iget LPT port assignm.
;jsend char to printer

1Is printer powered up?
jexit if NO

sjis printer time-out?
1if YES then exit

;s function number

;get DOS clock ticks
isave ticks in CX
118.2 ticks per second
jadd 15 seconds

iloop if over flow

;s function number

;get DOS clock ticks
shas time run out ?
;1if not loop until done
;point to next char
1loop until finished

jrestore registers

ar AL, 0

J3 RR4
send character to assigned LPT port
XOR AR, AH

MoV DX, [LPT]

InNT 17h

test bit 5 of 8. If bit 5 = 0 then no power.
TERST AH,10h

J2 RR4

test bit 1 of 8. If bit 1 =« 1 then printer time-out
TEST AH,01

JNZ RR4
pause 1/3 second or up to 1/6 second once each hour.

m.o

INT 1Ah

MOV BX,DX

MOV AX,3

ADD BX,AX

Jc RR2

MOV AH,0

INT 1Ah

CMP DX, BX

Jc RR3

INC 8I

JMP SHORT RR1

CLC

POP DX

POP cx

POP BX

POP AX

RET

Input = none
Output = none
RESTORR_MESS

CALL CLEAR MESSAGE

MOV AL, [Menu]

MOV CL, [Color]

MOV [Colox] ,AL

NOV AX,0107h

CALL GOTOYX

CALL CSTR_OUT

db ‘" Please wait . . . . . . .
db *HP Printer. +,0
MoV [Color],CL

CALL HIDE_CUR

RET

RESTORE_MESS
RESTORE_HP

-Place printer cursor in row/col position
Input = AX = row/col in hex

HPGOTOYX

PUSH AX
PUSH BX
PUSH cx
PUSH DX
Mov BX,AX
o 14 AL,100
Jc GOT1
XOR AL, AL
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;menu color

;save original color
;set color

srow 3/Col 8

;set cursor

;display warning

while resetting the ’

;restore original color

;save registers

18ave row/col

sis col < 100 7

1if yes Ok continue
;1f NO column = 0




15exro to high byte
jdivisor to CL

sconvert to decimal
jconvert to ASCII digit
;save digit

jmOove row to AL

1is row < 100 ?

1if yes Ok continue

;1f NO row = 0

ssero to high byte
jdivisor to CL

sconvert to decimal
jconvert to ASCII digit
;save digit

jrestore registers

;save input in BX
jrow/colm

1loop counter

;zexro all bit but first

;loop 8 times

GOT1: XOR AH,AH
MoV CcL,10
DIV CL
oR AX,3030h
MOV {Col] ,AX
MOV AL,BH
e AL,100
JC GOT2
XOR AL, AL
GOT2: XOR AH, AR
MOV CL,10
DIV CL
OR AX,3030h
MOV [Row] ,AX
MOV AX,Offget loc
CALL PRINT_STRING
POP DX
POP cx
POP BX
POP AX
RET
ENDP HPGOTOYX
3
Jovmm=-- Show the contents of the AH register to screen.
] Used for showing feedback from LPT port using INT 17h calls
H Input = None
: Output = None
’ Called from: PRINT STRING if ([Debugl] ias ON
H
PROC SHOW_AH
PUSH AX
PUSH BX
PUSH cx
PUSH DX
Jmmm———- display contents of AH register in binary
MOV BL,AH
MoV AX,0734h
CALL GOTOYX
CALL CSTR_OUT
db low ’,0
MOV cX,8
AHO: MoV AX,BX
AND Ax,1
CALL BIN_OUT
cup CL,5
JNZ AH1
CALL CSTR_OUT
db * to ’,0
AH1: SHR BL,1
LOOP AHO
CALL CSTR_OUT
db * high’,0
CLC
POP DX
POP cx
POP BX
POP AX
RET
ENDP SHOW_AH

Instructions for the Print command.
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-

PROC

3 ------change t
MoV

Input = None
Output = None

PRINT INSTRU

533338000 RpNNRNRRIIE:

cx

DX

AX, AX
MENU_BOX
AX,1500h
MEMU_BOX
CL, [Color]
AL, [Menu]
[Color] +AL
AX,1609h
GOTOYX
CSTR OUT

jsave registers

srow 0,column O
;clear menu box
jrow 21,column 0
;jdraw menu box

;get assigned color
jget menu color
;set menu color
;row 22,column 12

'‘Press the <Esc> key to pause or cancel the ’

‘printing of reports.’,0
HIDE_CUR

{Color],CL

DX

cx

BX

5

i
:
3

AX

AX,0ffset Beep
SOUND

AX

ERR_SOUND

jrestore assigned color
jrestore registers

Place the cursor in the disired positon in the chart.

Input = AL = Data value in hex to position cursor.

Output = Cary flag = abort printing

CL = current row

CX = loop counter

POSITION Y¥X

PUSH AX
PUSH BX
PUSH (o2 4
PUSH DX
MOV DX,AX
set cursor
MOV AL, 30h
MOV AH,CL
CALL HPGOTOYX
Jc PX6
o units and tenths
AX,DX
XOR AH, AR
MOV CL, 10
DIV CL
MOV DX,AX
XOR cx,CXx
ADD CL,DL
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;save registers

;save point

jcolumn position

;row position

;set positon

jexit on printer error

jrestore point value
;jconvert 16 bit number
;sdivisor

j;al = units ah = tenths
;save numbers in DX
;zexro to loop counter
sget units digit




PX1l:

PX2:

PX3:

PX5:
PX6:

I we we w

JZ PXS

DREC cx

JZ PX2

(o 1] cx,5

JNC PXS

MOV AX,0ffset NextUn
CALL PRINT_STRING
Jc PX6

LOOP PX1

XOR cX,CXx

ADD CL,DH

JZ PX6

MOV AX,Offset NextTn
CALL PRINT_STRING
JC PX6

LOOP PX3

CLC

JHP SHORT PX6
CALL DATA_ERROR
POP DX

POP cxX

POP BX

POP AX

RET

Input = none

Output = none
DATA_ERROR

AX

BX

cX

DX
CLEAR_MESSAGE
AL, [Warningl
CL, [Co lor ]
[Color] ,AL
AX,0207h
GOTOYX

CSTR OUT

{Colorxr l ,CL
HIDR CUR
ERR_SOUND
GET_CHAR

DX
cx
BX
AX

33333RBRRE0PRREAREE:

DATA_ERROR
POSITION_YX

place percentiles in the chart.

Input = CL = current row

Output = Cary flag = abort printing

;11f zero out of bounds
;beg. scale at 1 not 0
;if zero skip units
1is data in bounds?
jexit if out of bounds
;ptr to next unit str
jadvance to next unit
jexit on printer error
iloop until units = 0
;1 Zexro loop counter
iget tenths digit

;1f zero OK! exit

;ptr to next tenths str
;jadvance to next unit
;exit on printer error
iloop until units = 0
;normal exit

;mark data error
jrestore registers

;warning color

;save original color
;set color

;row 3/Col 8

;set cursor

;display warning

* The POSITION YX proceedure has OutOfRange data.’
! Press Any Key.

;jrestore original color

Note: do not distroy the row counter in cl because POSITION YX
requires the information to set the correct row position.

PRINT_ PERCENTILES




PUSH AX
PUBKH BX
PUSH cx
PUSH DX
j=-=----~-chart the median
MOV 8, Offset OutBuf + 2
MOV AL, [8I]
CMP AL, OAh
Jc CHM1
CuP AL,33h
JNC CHM1
CALL POSITION_ Y¥YX
JC CHM2
MOV AX, Offset Median
CALL PRINT_STRING
JC CHM2
jJomm——- chart the 25%
INC 8I
MOV AL, [8I]
CMP AL, OAh
Jc CHM1
CMP AL, 33h
JNC CHM1
CALL POSITION YX
JC CHM2
MOV AX, Offset Left
CALL PRINT_STRING
JC CHM2
grmmm—- chart the 75%
INC 8SI
AL, [81]
AL, OAh
CHM1
AL,33h
CHM1
POSITION_ Y¥YX
CHM2

CHM1:
CHM2:

ENDP PRINT P
Input =

Note:

o) e we % e

PUSH =~ AX

PUSH BX

PUSH cx

PUSH DX

MOV AL, Or¥h

XOR {Tint] ,AL
Jmmem-- get lowest values from file PerCnt buffer
CPTO: MOV 8I, Offmet OutBuf

AX, Offset Right
PRINT STRING
CHM2

DX
cXx
BX
AX

ERCENTILES

isave registers

;ptr to median in buf
jget value from chart
sjis it less than 1.07
11f yes exit no error
tis it larger thenm 5.0?
;if yes exit no error
;set cursor in chart
jexit if error

;ptr to median string
sprint the median
jexit if error

;ptr 25 percentile
sget value from chart
;is it less than 1.07?
11f yes exit no error
;jis it larger them 5.07
;1f yes exit no error
;set cursor in chart
jexit if error

;ptr to Left string
sprint the median
;exit if error

1get value from chart
3is it less than 1.0?
;1f yes exit no error
s1is it larger then 5.07
;1f yes exit no error
;set cursor in chart
;exit if error

;ptr to right string
;print the median

sexit if error

;restore registers

(assume:! [OutBuf] contains the rank values)

CL = row position need by POSITION YX

The cusor is adjusted before printing the shaded area because
the bar does not look smooth if compressed characters are used.

ROC PRINT RANGE

;save registers

;toggle tint of bar




CPTS:
CPT6:

}
PROC

MOV AL, [8I]

o AL, OAh

Jc CPTS

e i 4 AL, 51

JNC CPTS
position

CALL POSITION_YX

Jc CPT6

cnp AL, OAh

JNZ CPT1

MOV DL, AL

MOV AX,Offset HalfSp
CALL PRINT_ STRING

JC CPTé6

MOV AL,DL
get high values from file OutBuf
MoV 8I, Offset OutBuf + 1
MOV AN, [8I]

o+ AH, OAh

JC CPTS

cMP AR, 51

JNC CPTS

Lo 1 4 AR, 50

JNZ CPT4
high value is 5.0!

MOV DX,AX

XOR AH,AH

MOV CL,10

DIV CL

cMpP AH, 0

MOV AX,O0ffset FullBk
JZ CcPT2

MoV AX,O0ffset BackSp
CALL PRINT_ STRING

Jc CPT6

MOV AX,DX
high - low = length of shaded bar
8UB AH,AL

Jc CPTS

MOV AL,AH

XOR AH,AH

Mov CL,10

DIV CL

CALL PRINT_UNITS

JC CPT6

CALL PRINT_TENTHS

JC CPTé6

CLC

POP DX

POP cXx

POP BX

POP AX

RET

PRINT_RANGE

Input = AL = units and AH = tenths
Output = Carry Flag if Printer error

the cursor to the starting position for

PRI{T_TENTHS

PUSH
PUsSH
PUSH

AX
BX
cx

iget lowest score

jis it to small ?

11f yes exit no error
1is it to large ?

11if yes exit no error
the bar.

jset cursor

jexit on printer error
1is the score 1.0 ?
3if NO jump to CPT1
;save valus lowest score
iptr to 1/2 space str
jmove cursor 1/2 space
sjexit on printer error
;restore value to AL

sptr to highest score
sget high score

tis it to small?

;1if yes exit no error
31is it to large ?

1if yes exit no error
sis it a 5.0?

;1f NO goto next test.

Check to see if low value is also 0 tenths.

;store high/low values
;low number to 16 bits
sdivisor

jremainder = tenths
;is remainder = 0 ?
suse fullbk if Yes

;1f Yes back 2 compress
;1f NO back 1 compress
;move curgor

jexit on printer error
;jrestore values to AX

s;high - low

sexit if out of bounds
jput answer in al
;convert to 16 bit no.
;divisor = 10
s;ahstenths and al=units
sprint units value
sexit on abort cmd
;print tenths value
sexit on abort cmd

srestore registers

;save registers




PTH1:

PTH2:

PTH3:
PTE4:

\-nuus
<

PUSH DX

MOV AL, AR jtenths to al register
e AL, O 1is units = 0 ?

JzZ PTH3 s1if YRS exit

oy AL, 10 sis it less than 10 ?
JNRC PTHI }if NO exit to large
MOV CL,AL jmove units to cl

XOR CH,CH smake a 16 bit number
cMp CL, 4 t}is units 1,2 or 3 7
Jc PTH1 ;1f yes draw units
INC CL jadd 1 to units

cup CL,7 . jorig unit 4 5 or 67
Jc PTH1 11f yes draw units
INC CL sadd 1 to units

MOV AX,0ffset TenDk ;ptr to next tenths str
cMp BYTE PTR [Tint],0 ;is it ON or OFF ?

JZ PTH2 1if Yes print dark
MOV AX,0ffset TenLt ;else print light
CALL PRINT STRING ;advance to next tenths
JC PTH4 jexit on printer error
LooP PTH2 ;loop until units = 0
CLC

POP DX jrestore registers
POP cx

POP BX

POP AX

RET

PRINT TENTHS

Input = AL = units and AH = tenths
Output = Carry Flag if Printer error

PRINT_UNITS

PUSH AX ;jsave registers

PUSH BX

PUSH cx

PUSH DX

cMp AL, 0 :is units value = 0
JZ PU2 ;11f yes then exit
cMp AL,S :is it less than 5 ?
JNC PU2 ;jif NO exit to large
MOV CL,AL ;move units to ¢l
XOR CH,CH ;make a 16 bit number
MoV AX,0ffset UntDk ;ptr to next unit str
cup BYTE PTR [Tint],0 ;is it ON or OFF ?

JZ PUl :1f Yes print dark
NOV AX,0ffset UntLt ;else print light
CALL PRINT_ STRING ;advance to next unit
JC PU3 ;exit on printer error
LOOP PULl s1loop until units = 0
CLC

POP DX ;restore registers
POP CX

POP BX

POP AX

RET

PRINT_ UNITS

Count the number of rows that will £ill one page. (45 max)
Input = DX start ptr in CFGTbl
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N w % w

GR1l:

GR3:

GR6
GQR7:

W W W W W W W W W

Output = AX = starting row = 0, 1, or 2
BX = stop ptr in CFrGTbl
carry flag if error is found.

Note: calls its own subroutines FACTOR_ROW CoUMT

and PAGE_INFO_ERR.
GET_PAGE_INTO

PUSH cx

PUSH DX

MOV BX,DX

oMy WORD PTR [BX],7
JINZ GR1

ADD DX, 4

MOV cx,8

MOV BX,DX

ADD DX, 4

cup WORD PTR (BX],6
Jc GR6

oup WORD PTR [BX],8
JNZ GR3

MOV AL, OFFh

NOV [ROF] AL

JuP SHORT GR¢

oup WORD PTR[BX}.,7
Jz GR4

our WORD PTR [BX],6
JNZ GR6

CALL FACTOR_ROW_COUNT

(14
[
]
-
(]
0
H

page length here

1is this a group title
11f YES adv ptr to
1skip passed title.

35 title and 3 bottom
jget starting offset
1ptr to next entry

;is this a file name?
1if yes exit error

1is it EndOfTable ?
31f NO continue else
;nonzero = EndOfTable
imark [ROF] True

sexit EndOfPage

3is it a group title?
11if YES exit EndOfPage
1is it a factor title?
31f NO exit error

;add next factor to
;the row count

o 14 AX, 46 ;is row ct > 45 ?

JNC GR4 ;1if YES exit overflow
nOV CX,AX jelse save new total
MOV DX,BX sand new stop pointer
JMP GR2 ;jxp forever
compute start row value: 45 lines = row 0, 44-43 = 1, 42-41 = 2, else 3
MOV AX,3 ;default setting

cup cx,41 s1is it 40 or less ?
Jc GRS ;1if Yes row 3 is good.
DEC AX jrow = 2

cup CX, 43 sis it 42 or 41 ?

JC GRS ;1€ Yes row 2 is good.
DEC AX jrow = 1

cup CX,45 :is it 43 or 44

Jc GRS ;1f Yes row 1 is good.
DEC AX jzow = 0

MOV BX, DX jreturn new stop ptr
CLC sno error

JMP SHORT GR7 snormal exit point
CALL PAGR_INFO_ERR jtell user of error
8TC smark error

POP DX

POP cx

RET

Adds the number of rows need for one factor.
Input = BX ptr to factor name
DX ptr to start of factor
Output = AX = new total of lines.
BX = ptr to next entry after factor
Note: the factor box takes 4 rows
each bar takes one row

the number of bar = the number of self files
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FRC1:

FRC2:

ENDP
’

8Pl is type 5 and 872 is type 4

FACTOR ROW_COUNT
cx

PUSE DX

BX, DX

u"

u’u

WORD PTR [BX),4
FRC2

cx

BX, AX

WORD PTR [BX),6
FRC1

AX,CX

DX
cx

HESREARERARELS

FACTOR_ROW_COUNT

jptr to first file
sfactor box = 4 rows
sadd box to total

1is it a self file?

;1€ NO don’ count it
selse count = count + 1
;ptr to next type

s3is it a £ile name ?
11f Yes loop again
;place new total in ax

3 The error message should never be calledl!!

H
PROC

Input = none
Output = none

PUSE AX

PUSH BX

PUSH cX

PUSH DX

CALL CLEAR_MESSAGE
MOV CL, [{Color]
MOV AL, [Warning]
MOV [Color] ,AL
Mov AX,0207h
CALL GOTOYX

CALL CS8TR_OUT

db _
db "config table. ",0
MOV ({Color] ,CL
CALL HIDE_CUR

CALL ERR_SOUND
CALL GET_CHAR

CALL CLEAR MESSAGE
CLC

POP DX

POP (o 4

POP BX

POP AX

RET

PAGE_INFO_ERR
GET_PAGE_INFO

Set [Time) with DOS timer ticks.
Input = none

SET_TIME

PUSH AX

PUSH BX

PUSH cx

PUSH DX
get DOS timer ticks
MOV AR, 0

;store original Color
swarning color

;set color

srow 3/Col 12

;set cursor

;display warning

* ERROR: GET_PAGE INFO found a mistake when reading the *

jrestore original color

jempty message line
sclear cf = continue

There are 18.2 ticks per second.

;1 function number
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INT 1Abh jget DO8 clock ticks
MOV AX, 455 118.2 ticks per second
ADD DX, AX 1add 25 seconds

JC 8T1 1loop 1if over flow
MOV {Time] ,DX ;1save stop time count
CLC

POP DX

POP cx

POP BX

POP AX

RET

ENDP SET_TIME

’

+ Has the DOS timer ticks in [Time] rxrunout yet? If RO wait until they do.
’ Input = none

L)
PROC CHECK_TIMRE

PUSH AX
PUSKH BX
PUSH cx
PUSH DX

IR TE is time up yet?

CKT1: MOV BX, [{Time] iget stop tima count
MOV AH,0 j function number
INT 1Ah sget DO8 clock ticks
NP DX, BX ;has time run out ?
Jc CKT1 71f not loop until done
CLC
POP DX
POP cxX
poP BX
POP AX
RET

ENDP  CHECK_TIME

?
sData used by the Menu System

- DATA
:Menu0data structure
menul dw Offset menulHK jptr to menu HotKeys
db ’ File Rank Print LPT’
db ’ Quit ,0
db 05,6 1lightbar:position in string and number of bytes
dw Offset m0l spointer to lightbar message
db 18,6
dw Offset m02
db 30,7
dw Offset m03
db 44,5
dw Offset m04
db 56,6
dw Offget m05

'

sthe menu menulHK string contains the hot keys that will activate the Choice.
sthe letters in the string should include the first letters of each menu itenm.
sthese letters must be in the same order as the menu items. Additional

shot keys maybe added to the string if needed. The calling program must

sbe able to filter these additional HotKeys. The hot key string must

send with a zero.

menulHK db ‘FRPLQ’ , 0 sHotkey ASCIIZ string.

F

smessages can be up to 72 character in length. The length does not have to
sbe the same. The previous message is cleared before the new message is
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swritten. The messages can be anywhere in the data section. The numbering
isystem for messages: "m0l" gtands for menul messagel

=01 a ‘' Select a configuration file describing the SLDI feedback *
db ':oportl. .0
n02 :: Cb-puto the 25th and 75th percentiles for the data’
' file.’
03 db ’ s.nd the SLDI FeedBack reports to the HP LaserJet
Printer.’,0
m04 db ‘ Select the parallel port assigned to the HP LaserJet ’
. db ‘printer.’,0
m05 db ’ Exit the program and return to D0S8.’,0

send of menul structure
]
1Menuldata structure

menul dw Jt!lot menulHK ;ptr to menu HotKeys
db Prirst LPT Second LPT Third ’
db 'LPT 7,0
db 9,11 slightbar:position in string and number of bytes
dw Offset mll jpointer to lightbar message
db 28,12
dw Offset ml2
db 48,11
dw Offset ml3

’
sthe menu menulHK string contains the hot keys that will activate the Choice.

sthe letters in the string should include the firat letters of each menu item.
jthese letters must be in the same order as the menu items. Additional
1hot keys maybe added to the string if needed. The calling program must
1be able to filter these additional HotKeys. The hot key string must

send with a zero.

menulHK d4db ‘ysT’,0 jHotkey ASCIIZ string.

’

jmessages can be up to 72 character in length. The length does not have to
sbe the same. The previous message is cleared before the new message is
swritten. The messages can be anywhere in the data section. The numbering
1aystem for messages: "mll" sgtands for menul messagel

nall db . Send the SLDI data to the computer’s LPT 1 *
db 'output port.»,0

ml2 db Send the SLDI data to the computer’s LPT 2 *
db 'output port.*,0

ml3 db Send the SLDI data to the computer’s LPT 3 *
db "output port.",0

send of menul structure
]

7
sMenuidata structure

menu3 dw Oltlot menu3BK sptr to menu HotKeys
db Tag UnTag Print Main ’
db ‘Menu ,0
db 07,5 slightbar:position in string and number of bytes
dw Offset m3l ;pointer to lightbar message
db 21,7
dw Offset m32
db 37,7
dw Offset m33
db 53,11
dw Offset m34

H
1the menu menu3HK string contains the hot keys that will activate the Choice.

sthe letters in the string should include the first letters of each menu item.
jthese letters must be in the same order as the menu items. Additional
thot keys maybe added to the string if needed. The calling program must
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1be able to filter these additional HotXeys. The hot key string must

send with a szero.

menul3HK db ‘TUOPNM’ ,0 jHotkey ASCIIZ string.

]

jmessages can be up to 72 character in length. The length does not have to
ibe the same. The previous message is cleared before the new message is
jwritten. The messages can be anywhere in the data section. The numbering
jsystem for messages: "mll" stands for menul messagel

m3l db » Tag highlighted ID. Press Ctrl and <Enter> to *

db "tag all IDs.",0

m32 db » Untag highlighted ID. Press Ctrl and <Enter> to *
db "untag all IDs.",0

m33 db - Print reports for all the tagged IDs.",0

m34 db " Untag IDs and return to the FeedBack programs *
db "opening menu.",0

send of menu3 structure
.CODR

:
] Present the Main Menu and Title screen

) Input = None

3 Output = If critical DOS error. Rrror number is in AL
) CH = last choice CL = max number of choices
PROC MAIN MENU

PUSH  AX

PUSH BX

PUSH X

PUSH DX
jommmm-- draw playing screen

XOR AX,AX jrow 0 and colummn 0

CALL MENU_ BOX ;jdraw top menu box

CALL DRAW_TITLE

CALL DISPLAY STATUS ;display name & LPT port

CALL MENU_INSTRU ;draw bottom box

MoV CH,01 ;starting menu selection
MAl: MOV AX, Offset Menul

MoV CL,5 ;max choice for menul

CALL GET_CHOICE ;jget a menu selections
I EE TR is it Esc key ?

cMpP AH,Oh ;was <BSC> key pressed?

JNZ MA2 ;1f not goto next test

CALL EXIT YN ;jexit to Dos Y/N ?

JNC MAl ;1f no get next choice

JMP MAB ;Bxit on <Bsc> key
MA2: Mov CH,AR ;save current choice
Jmmm——- is it Select a .ata file ?

DBC AH s3is this the choice?

JNZ MA3 1if not goto next test

CALL GET_ PATH ;get file path

Jc MA2B ;main menu if Esc key

CALL SELECT FILE i1pick config file

CALL MENU_INSTRU

CALL DRAW_TITLB ;jredraw title screen

CALL DISPLAY STATUS sdisplay name & LPT port
MA2B: XOR AX,AX ;row/column

CALL MENU_BOX ;clear menu box

JMP SHORT MAl ;get another choice
R is it Rank the variables?
MA3: DEC AH ;is this the choice?

JINZ MA4 ;if not goto next test
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CALL RANK_DATA
Jc MAl
CALL MEMU_INSTRU
CALL DISPLAY STATUS
JHP SHORT MAl
Jomn=- is it Print the data file?
MA4: DEC AH
JNZ MAS
CALL PRINT MENU
JC MAl
MOV CH,5
CALL MENU_INSTRU
CALL DRAW_TITLE
CALL DISPLAY STATUS
JINP SHORT MAl
j=-=-~--=-=-is it choose a Laser port?
MAS: DEC AH
JINZ MA6
CALL PORT_MENU
JMP SHORT MA7
ELE LY is it the Exit command ?
MAG6: DEC AH
JINZ MA7
CALL EXIT YN
Jc MAS
MA7: CALL DISPLAY STATUS
JMP SHORT MAl
MAS: CLC
MAS: POP DX
POP cx
POP BX
poP AX
RET
ENDP MAIN MENU
) Print Menu for selecting a single or all reports.
] Input = None
;
] CH = last choice
PROC PRINT MENU
PUSH AX
PUSH BX
PUSH cx
PUSH DX
CALL IS_PRINT
JC PI8
MOV WORD PTR [TopBar]},1l
MOV BYTE PTR [HiBar],15
CALL PRINT MENU_ INSTRU
CALL DISPLAY IDS
MOV CH,1
PIl: MOV AX, Offget Menu3
MOV CL,4
CALL GET_PRINT CHOICE
[ EEE T is it Esc key ?
P AH,Oh
JZ PI7
MOV CH, AR
IR is it Tag ID ?
DEC AR
JINZ PI2
CALL TAG
JNP SHORT PI1

jcompute presentiles
jrestore h&ttu- box
sget another choice

1is this the choice?
11f not goto next test

F}
1loop if not ready
sset main menu to Quit

.redraw title screen
jdisplay name & LPT port

iget another choice

;Select LPT port
;jreturn to main menu

1go get another choice
jexit to Dos Y/N ?

;1f yes exit. else
;display status report
sget next choice.
;clear cf = normal exit

Output = If critical DOS error Error number is in AL
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CL = max number of choices

jis data ready to print?
jexit if not ready.
;default (1 to MaxId)
;default (15 to 1)
;display print instru

sstarting menu selection

;max choice for menul
;get a menu selections

jwas <ESC> key pressed?
;1f yes exit menu
;save current choice

s;is this the choice?
11f not goto next test

1get next choice




ENDP

K we we %o o we

is it Untag ID ?

t1is this the choice?
11f not goto next test

;get next choice

s1is this the choice?
3if not goto next test
jare any ID tagged ?
jif NO abort command
sfor all tagged IDs
jrestore bottom box
sget next choice

;jis this the choice?
3RO go get next char
sdraw bottom box
jTelease mem var block
sclear cf = normal exit

jcurrent port assignment
splace in CH register
;starting menu selection

;max choice for menul
sget a menu selections

jwas <ESC> key pressed?
11if yes exit menu

s xero LPT choice

;save current choice

t1is this the choice?
;1if not goto next test
;zero AH register
sassign 0 to [LPT]
;exit proceture

sassign 1 to AL

sis this the choice?
;11f not goto next test
izero AH register
sassign 1 to [LPT]
sexit procedure

sassign 2 to AL

DEC AN

JNZR PI3

CALL UMTAG

JMP SHORT PIl

is it Print ?

DRC AH

JN2 PI4

CALL I8 _TAG

Jc ) 3 41

CALL PRINT_ REPORTS
CALL MENU_INSTRU
JHP SHORT PI1

is it return to Main Menu ?
DEC AR

JNZ PIl

CALL MERU_INSTRU
CALL RELEASE VAR BLK
CLC

POP DX

POP cx

POP BX

POP AX

RET

PRINT_ MENU
Menu for selecting the LPT output port.
Input = None
Output = If critical DOS error Error number is in AL

CH = last choice CL = max number of choices

PORT_MENU

PUSH AX

PUSH BX

PUSH cx

PUSH DX

MOV cx, [LPT]

MOV CH,CL

INC CH

MOV AX, Offset Menul
MOV cL,3

CALL GET_CHOICE

is it Rsc key ?

CcMP AH,OCh

J2 NI4

XOR AL,AL

NOV CH,AB

j-~==-=--is it Select LPT 1 ?

DEC AH

INZ MI2

XOR AH,AR

MOV (LPT] ,AX

JMP SHORT MNI4

jo=-===-~is it Select LPT 2 ?

INC AL

DEC AR

JNZ MI3

XOR AH,AH

MOV [LPT] ,AX

JNP SHORT MI4

is it Select LPT 3 ?

INC AL

DRC AR

sis this the choice?




NIl 1IW0 = get next choice
1sero AH register

{LPT) ,AX jassign 2 to (LPT]
MI4: CLC jclear c¢f = normal exit
POP DX
POP cx
POP BX
POP AX
RET

EMDP  PORT_MENU

H
j--~----Gat a Choice from the Keyboard from the menu system pointed to by AX.
Input = AX points the desired Menu data structure
CH = Starting Choice (menu item to highlight)
CL = max number of choices in this menu.
Output = AH = Choice is returned to the calling program
AL = Char from the keyboard. (Return key or Esc key)
Calls ‘Display Menu’ to display the menu on the screen.

o % % W W e

‘Hot_keys’ to see is Char is a HotKey for this menu

ROC GRET_CHOICE
PUSH BX
PUSH cxX
PUSH DX
wov DX, AX
GEO: CALL DISPLAY MENU ;menu to the screen
MOV BL,CH ;save old Choice in BL
GEl: CALL GET_CHAR ;get keyboard input.
(o 1 4 AL,’1’ ;is Char < ’1’
Jc GR4 311if yea goto next test
cup AL,’;’ t1is Char a digit ?
JNC GE4 11f not goto next test
CALL NUM_LOCK jcovert NumLock pad
GE4: P AL, 4 ;Is it a right arrow?
JNZ GES 1jump if not
INC CH ;Choice = Choice + 1
GES: cup AL,13h :Is it a left arrow?
JINZ GE6 ;jump if not
DEC CH 1Cholice = Choice -1
JNZ GEé ji£ CH = 0 then
MOV CH,CL ;set CH = maxmenu.
GE6: P CL,CH ;Is CH > maxmenu?
JNC GR7 ;1If yes then
MOV CH,1 jset CH = 1
GE7: o 1] AL, ODh ;jis it a return key?
J2 GR10 3if yes return
cup AL, 1Bh tis it an escape key?
JINZ GE8 11f no goto next test
8SUB CH,CH ;if yes, choice = 0
JMP SHORT GE10 sexit; save new Choice
GES8: CALL HOT_KEYS sis Char a hot key?
Jc GES jcarry = No; next char
(o 14 AH,CH shas Choice changed?
JZ GEll sif not then exit
MOV CH,AH ;save new Choice
CALL DISPLAY MENU jdisplay menu on Exit
JMP SHORT GEll jexit; save new choice
GER9: (o 14 CH, BL snew Choice=ocld Choice?
J2% GEl jyes = no menu display
JMP SHORT GEO jno = call display menu
GE10: MOV AH,CH ;save choice on Exit
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GR11:

)
PROC

NMLO:
NMLl:
NML2:

NML3 :

NMLS 3

NML6 :

g
.

-u~u~o-~\-ouuu5

:

POP DX
POP cx
POP BX
RET
NOM_LOCK
AMD AL, OFh jconvert to hex
DEC AL
JNZ NMLO 31f not = 1 continue
MOV AL, 6 jconvert to End
JMP SHORT MNML7 jexit
DEC AL
JNZ NML1 ;1f not = 2 continue
MOV AL, 24 jconvert to DnArrow
JHP SHORT NML?7 jexit
DRC AL
JINZ NML2 ;1if not = 3 continue
MOV AL, 3 jconvert to PageDn
JMP SHORT NML7 sexit
DEC AL
JNZ NML3 ;1f not = 4 continue
HOV AL,19 sconvert to LeftArrow
JMP SHORT NML7 jexit
DEC AL
DEC AL
JNZ NML4 ;if not = 6 continue
MOV AL, 4 jconvert to RtArrow
JMP SHORT NML7 jexit
DEC AL
JNZ NMLS 1if not = 7 continue
MOV AL,1 jconvert to Home Key
JINP SHORT NML7 sexit
DEC AL
JNZ NMLS ;1f not = 8 continue
MOV AL,S5 jconvert to UpArrow
Jr SHORT NML7 sexit
DEC AL
JINZ NML7 31f not = 9 continue
MOV AL,18 jconvert to PageUp
RET
NUM_LOCK
Examine the Hot Key ASCIIZ string to find out if Char is a Hot Key.
Input = AL = Char

CH = Choice

CL = MaxChoice

DX = pointer to the menu structure in data segment.

the first word in the data structure is a pointer to
the Hot Key ASCIIZ string.
Output = Carxy Plag 1if Char in AL is not a HotKey
AH = Choice
AL = menu match AL = 0Dh
nonmenu match AL = Char
Notes: Called by GET CHOICE. Menu data must be in an exact format.
See Menuldata structure for an example of the corrcet format.
HOT KEYS

PUSH BX ;save registers

PUSH cxX

PUSH DX

MOV 8I,DX ;ptr to HotKey string pointer
MoV BX, [8I] 7load ptr to ASCIIZ HotKey str.
AND AL,7Fh smake 0 - 127 ASCII char.
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HOT1:

HOT2:

HOT3:

HOT4 :
HOTS:
HOT6 :

i) we ne e % wne % owe

8

o AL,’a’

Jc HOT1

AND AL, ODFR
wov DX, AX

XOR AX, AX

MOV 8I,AX

MOV AL,DL

(o 1] [BX+81] ,AH
JZ HOTS

cup [BX+8I] ,AL
JZ HOT3

INC 8I

JMP SHORT ROT2
JKP HOT4

INC 81

MOV BX, SI

MOV AH,CH

CMP CL,BL

Jc HOT4

HOV AH, BL

CLC

JMP SHORT HOT6
MOV AH,CH

STC

POP DX

POP cxX

POP BX

RET

HOT_KEYS

t1is char a small letter?
1if not, Ok continue.
ichange to capital char
;save Char in DX

jzero to AX

inew Choice counter

;Char returns to AL

;jis this the End of String?
jexit; no match found

1is Char a Hot Key?

i0 = found a Hot Key
jchoice = choice + 1

icheck the next Char in string.

jchoice = choice + 1
;choice counter to BL
joriginal Choice to AH

;is choice a menu item?
jcarry = not a menu item
;set new Choice

iclear carry = HotKey found
jExit (found)

irestore original Choice
;jset carry flag = not HotKey
irestore registers

Display menu string; highlight one menu item; and write message string.
Input = DX pointer to the menu structure in data segment.

CH = Choice
Ouput = None

Notes: Called by GET_ CHOICE. Menu data must be in an exact format.
See Menldata structure for an example of the corrcet format.

DISPLAY MENU

PUSH AX

PUSH BX

PUSH cx

PUSH DX

INC DX

INC DX

MOV AL, [Menu]
MOV [Color] ,AL
MOV AX,0107h
CALL GOTOYX
MOV AX,DX
CALL DSTR_OUT
MOV AL, [Warning]
MOV [Color] ,AL
SUB AX,AX

ADD AL,CH

JZ DIP1

DEC AL

MOV CL,2

SHL AX,CL

INC 8I

ADD 8I,AX

MOV BX, [SI]
MOV CL,BH

SUB BH,BH
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;save registers

:8kip HotKey string offset
iptr to beginning menu string
;menu color attribute
;change color attribute
;starting position for cursor
;place cursor

10ffget menu to AX

;Display menu

icolor for lightbar

;change color attribute
;zZero AX register

;Choice to AL

;abort if Choice = 0

31 (Choice-1) * 4 = offset
;number of shifts to CL
ishift twice = ax*4

;8I points to base of table
;add offset

;jget 2 bytes from table
;number of char to copy

; zero BH

e




DIP1:

BL

AX,0107h

u 2 “

81

GOTOYX

8I

AX,DX

AX,BX

DI, [SI + 2 ]
SUB_DSTR_OUT
AL, [Menu]
[Color] ,AL
AX,0207h
GOTOYX
BX,024Eh
CLEAR_WINDOW
AL, [MenuMes]
[Colorx] ,AL
AX,DX
DSTR_OUT

AL, [Normal]
[Color] ,AL
HIDE_CUR

POP DX

POP X

POP BX

POP AX

3588

TP PR

DISPLAY_MENU
GET_CHOICE

Instructions for use of the menu system
Input = None
Output = None

MENU_INSTRU
PUSH AX

PUSH BX

PUSH cx

DX
AX,1500h
MENU_BOX
AL, [Menu}
[Color] ,AL
AX,160Ch
GOTOYX
CSTR_OUT

‘position the Highlight Bar.’,0

LA I

AX,170%h
GOTOYX
CSTR_OUT
‘Press the <Bnter> key to begin
‘command.’, 0
AL, [Normal]

MOV [Color] ,AL

POP DX

POP cX

POP BX

POP AX

1BX = position in menu string
1starting cursor postion
;1add offset to choice

;save SI register

jposition cursor

jrestore SI register

;start of menu string to AX
sjadd offset to choice

iptr to message from table.
;highlight choice

;set menu color

schange color attribute
;position cursor in 2rd row
jcolumn 7 for message string.
;row 2 and column 78

;clear out old message.
;set message color

schange color attribute
ipointer to message string
;display message string
;set normal color

;change color attribute
shide the cursor.

;jrestore registers

highlight bar.

;save registers

jxow 21,column 0
;draw menu box

jrow 22,column 12

‘Use the ‘,17,205,’ or ’,205,16,’ arrow keys to '

srow 23,column 12

the highlighted Menu Bar

;Testore registers




ENDP
’

H
H
’

}
PROC

PLEl:
FLEZ:

FLE3:

YLR7:

RET
MENU_INSTRU

j==-=----Display the users selections.

Input = AX = none
Output = none
AX-DX register saved.

DISPLAY_ STATUS

PUSH AX

PUSH BX

PUSH cX

PUSH DX

CL, [Color]

AL, [Normal]
[Colorx] ,AL
AX,0506h

GOTOYX

CSTR_OUT

‘Data File = ’,0
AX,AX

BX, [DATHA]

BX,AX

FLEl

AX,D8

BS,AX

AX,0ffset Search
CX,AX
STR_LENGTH

AX,4

AX,CX

DI,AX

8I,0ffset DATTyYD

cx,5

MOVSE

AX, Offset Search
DSTR_OUT

SHORT FLE2
CSTR_OUT

'NOT Selected’,0
AX,0534h

GOTOYX

CSTR_OUT

*Number of IDs = *,0
AX, [MaxID]

BIN_OUT

AX,0606h

GOTOYX

CSTR_OUT
’'percentiles are ’',0
AX,AX

WORD PTR [RNKHA],O
FLE3

CSTR_OUT

r computed. ,0
SHORT FLE7
CSTR_OUT

/NOT computed.’,0
ON_LINE

FLES

AX,0634h

PO UL EPH LT LR LS

jsave registers

;save original color

jrow/col

;zero to AX

;file handle

7Is the file open?

;1f no clear line
;assign ES8 to the

;data saction

;ptr to path + file nanme
;jsave str beginning ptr
;jget length of string
7length - ¢ = *."

iptr to the period
sdegtination ptr

;ptr to file type nanms
sjauto inc SI & DI
;jnumber byte to move
smove type to Search
;ptr to name of file
;send to the screen

;jreport type

jrow/col

jzero to AX

;jis the rank file open?
;1f not goto next text
;send string to screen

;jexit routine
;send string to screen

7is printer on_line?
jcarry f£lag means NO
jrow/col



GOTOYX }set cursor
CSTR_OUT
‘LPT ’,0
AX,AX
AX, [LPT]
AX
BIN_OUT
C8TR_OUT isend string to screen
‘ is NOT Ready.’,0
SHORT FLES
AX,0634h jrow/col
GOTOYX 1set cursor
CSTR_OUT
‘LPT 7,0
AX, AX
AX, (LPT)
AX
BIN _OUT
CSTR_OUT ssend string to screen
’ is Ready. *,0
FLEY: MOV {Color],CL ;restore color value
POP DX
POP cx
POP BX
POP AX

GERAECCRRRRERANReRE

ENDP DISPLAY STATUS

Jrmem——- Instructions for use of the print menu system .

) Input = None

H Output = None

]

PROC PRINT MENU_ INSTRU
PUSH AX ;save registers
PUSH BX
PUSH cx
PUSH DX
CALL PRINT_ WINDOW
MOV AX,1500h srow 21,column 0
CALL MENU_BOX ;jdraw menu box
MOV AL, [Menu]
MOV [Color] ,AL
MOV AX,160Fh srow 22,column 12
CALL GOTOYX
CALL CSTR_OUT
db ‘Use the arrow keys to position the Highlight Bars.’,0
MOV AX,1708h jrow 23,column 12
CALL GOTOYX
CALL CSTR_OUT
db ‘Press the <Enter> key to begin the highlighted Menu Bar -
db ‘command.’,0
MOV AL, [Normal]
MOV {Colorl AL
POP DX jrestore registers
POP cx
POP BX
POP AX
RET

ENDP PRINT MENU_ INSTRU

A-64




p--- draw ID diplay windows and key instructions

! Input = None
’ OCutput = None
PROC PRINT WINDOW
MOV AL, [Normal] :1set Color
MOV {Colox] ,AL
CALL CLEAR TITLE
MoV AX,0802h jzow 8 column 4
CALL GOTOYX
CALL CSTR_OUT
db "<Up Arrow> = Move Up .
db *<Dn Arrow> = Move Dn",0
MoV AX,O0AO2h jzow 10,column 4
CALL GOTOYX
CALL CSTR_OUT
db "<PageUp> = Scroll Up "
db “<Home> = First ID",0
noVv AX,0C02h srow 12,column 4
CALL GOTOYX
CALL C8TR_OUT
ab "<PageDn> = Scroll Dn "
db "<Bnd> = Last ID",0
$ -~----draw display windows
MOV AL, [System]
MOV [Color] ,AL
MOV AX,061Bh
MOV BX,1436h
CALL CLEAR WINDOW
CALL HIDE CUR
MOV [Colox]) ,CL ;restore original Color
CLC s;clear carry flag
RET
ENDP PRINT_ WINDOW
)
]
$=---~--8pecial version if Get_Choice to control menu and ID display on screen.
H Input = AX points the desired Menu data structure
; CH = Starting Choice (menu item to highlight)
H CL = max number of choices in this menu.
] Output = AH = Choice is returned to the calling program
F AL = Char from the keyboard. (Return key or Esc key)
] Calls ’Display Nenu’ to display the menu on the screen.
’ ‘Hot_keys’ to see is Char is a HotKey for this menu
H
PROC GET_PRINT_CHOICE
PUSH BX
PUSH cx
PUSH DX
MOV DX, AX
GPO: CALL DISPLAY MENU ;menu to the screen
MOV BL,CH ;save old Choice in BL
GP1l: CALL GET_CHAR ;get keyboard input.
CALL I8 ID KEY ;change display?
Jc GP1 sloop if YES.
CMP AL,’1l’ 3is Char < 1’
Jc GP4 11f yes goto next test
cur AL, ’;’ :is Char a digit ?
JNC GP4 11f not goto next test
CALL NUM_LOCK scovert NumLock pad
GP4: CcMP AL, 4 ;1Is it a right arrow?
JINZ GPS sjump if not
INC CH 1Choice = Choice + 1




GpS: cup
JNZ
DEC
JNZ
wov
GP6: oMp
JNC
MOV
QP7;: oy
Jz
(o 14
JNZ
8UB
JMP
Gre: CALL
JC
onrp
Jo
NOoV
CALL
JMP
QP9 cup
JZ
JKP
GP10: nov
QPll: POP
POP
POP
RET

AL, 13h
GPé

cH

GP6

CH,CL

GP7

CH,1

AL, 0Dh
GP10
AL,1Bh
Gr8

CH,CH
SHORT GP10
HOT_KEYS
GP9

AH,CH
GP11
CH,AH
DISPLAY_ MENU
SHORT GP11
CH,BL

GP1

SHORT GPO
m'a

DX

cx

BX

ENDP  GET_PRINT CHOICE

)™ % % % % % % % N ow

1Is it a left arrow?
1jump if not

1Choice = Choice -1
311€ CH = 0 then

;jset CH = maxmenu.

sIs CH > maxmenu?

1XIf yes then

jset CH = 1

1is it a return key?
1if yes return

tjis it an escape key?
11f no goto next test
1if yes, choice = 0
texit; save new Choice
sis Char a hot key?
scarry = No; next char
shas Choice changed?
1if not then exit
1save new Choice
;display menu on Exit
jexit; save new choice
snew Choice=old Choice?
jyes = no menu display
jno = call display menu
;save choice on Exit

Is this character a key that controls the display of IDs?
Input = AL contain ascii character
Local variables:

BX = [TopBar] is index number at top of screen (1 to MaxId)
CL = [HiBar] = hilite bar position # 1 to 15

Note: 15 = top and 1 = bottom

Output = Carry Flag = Yes

ROC I8_ID_KEY

PUSH AX

PUSH BX

PUSH CcxX

PUSH DX

MOV BX, [TopBar]

MOV CL, [HiBar]
fomm——- is it Control Enter ?

oupP AL, OAh

JINZ IIK2

P CH,2

JNZ IIKl

CALL UNTAG_ALL

JIKP IIK13
IIK1: cup CH,1

INZ IIK2

CALL TAG_ALL

INP IXIK13
jormemmna is it a Down arrow ?
IIK2: CMP AL, 24

JINZ IIKS

MOV AX,BX
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1I4 at top of screen
shight bar poition

t1is it Ctr-Return ?

11f NO goto next test
1is choice = untag all?
11f NO goto next test
jelse untag all and
1display results

31is choice = tag all ?
11£f NO goto next test
jelse tag all IDs and
;display results

;is it Down arrow?
;1f not goto next test
iget top of screen




IXIK3:

IIKS:

ELEREEE TR
:

SHORT IIK13
s it an Up arrow ?
AL, S
IIK?7
CL,15
IIK6
cL

-

SHORT IIK13
BX,1

IIK14

BX

SHORT IIK13
Is it a Home Key ?
AL,1

IIKS

BX,1

CL,15
SHORT IIK13
End Key ?
AL, 6

IIK10

AX, [leId]
AX,15

IIK9

AX, 14
BX,AX

CL,1

SHORT I1IIK13
AX,BX
CL,15
CL,AL
SHORT IIK13
Is it the PageUp Key ?
AL,18
IIK1ll
AX,BX
BX,16

B3NBE 29838

HREE

[a)
]
-
[
»

EEELEREREHEE

BEak

page + 1

“'1

SHORT IIK1l3
AX,15

BX,AX

SHORT IIK13

Is it the PageDn Key ?
AL, 3

IIK12

R

L
B
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;jadd length of screen+l
;make a 16 bit number
stop of screen+lé-bar
;jis bar at EndofIndex?
1if NO continue else
11f Yes exit do nothing
;1is bottom of window ?
31if yes inc starting
jelse inc bar number
jexit change

;inc starting number
;jdisplay new directory

1jis it Up arrow ?

;1f no goto next test
;jis cursor at the top
71if yes check index no.
;1f NO move hilite up

jexit change

;is this top to list?
11f yes Exit no change
11f NO decrease index
jexit change

;7go to Top of Directroy
;is it Home key?

;1f not goto next test
;set top of index

;set bar at top
;display new directory
jgo Bottom of Directory
;is it End key ?

1if not goto next test
;get number of files
swill it £ill the box ?
;1€ NO compute bar pos.
jcompute top of screen
;set top of screen

;bar to bottom screen
;jdisplay new directory
;inverse of bar position
jtop - inverse = post.
;set bar position
;display directory

;is it the pageup key 7
;1f goto next test
;save top of screen

;118 this the first page

;jset top in case YES.
;1f it is first page
;subtarct a page
jnew addres in bx
;display new page

1is it the pagedn key ?
11if goto next test
;number of IDs

sptr to top of lastpage
;1is this the lastpage?
;1f NO skip bar check




ADD BX,15
MOV AX, [MaxID]
8us AX,BX
or AX, 14
JNC IIK13
MOV AN, 15
8UB AH,AL
cup CL,AH
JNC IIK13
MOV CL,AH
JKP SHORT IIK13
IIK12: CLC
JMP SHORT IIK1S
IIK13: MOV [TopBar] , BX
NOV (EiBar],CL
CALL  DISPLAY IDS
IIK14: 8TC
IIX15: PpOP DX
POP cx
POP BX
POP AX
RET
ENDP  IS_ID KEY
i
-DATA
TKey db
l'o
db
l'o
db
W om0
db
#® w0
db
m l'o
db
w® om.o
db
w .o
Shade db ' -
,0
’
db ’ F .
I’o
db | - - a -
= wu0
— gb ’ - e g ol |
- gb ¢ - ™ - I
’
db N | | ™~ L |
" R0
) gb A | = - 1
i .’db - — IS SN S
- . o
.CODE
Jommeme- Display the programs title on the screen
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jelse go Page + 1

iget max index number
t1is this the last page
1<14 means change bar
texit if not last page
jmax lines on the page
sconvert highlit bar no
1is bar below last line
11if no do not more bar
j1else set new hilite bar

iclear flag means not

ia key for this routine
;save current bars

1set carry flag = change

"1 71
amsTem,




v % ww

g

TIT2:

;
g

TIT1:

TIT3:

= None

{color] = current attribute from data section

Output = Mone
Video moda:

ROC DRAW_TITLE

AX
BX
cx
DX

SRS

shading

cx,8

DSTR

AX
BH
TIT2
title

FELIFITLLELL

cx, 7

AX, 81

FEEHTELPERLELLL

DRAN_TITLE

text row = 25 Col = 80

CLEAR_TITLE
AL, [Warning]
{Color] . AL
AX,0800h
BX,134Fh
CLEAR_WINDOW
AL, [Menu]
[co:-ﬁr] +AL
AX,0902h
BX,124Dh
CLEAR_WINDOW

AL, [Border]
[Color] ,AL

BX,0A05h
AX,0ffset Shade
AX, BX

GOTOYX

AX,BX

ouT

AX, 81

AL, [Normal]
[Colorx] ,AL

BX,0A04h
AX,0ffset TKey
AX,BX

GOTOYX

AX,BX

TITLE OUT

}save registers

;clear main window

;line counter
jrow/col

sline counter
irow/col

Clear the main display window in the EditKey view program.

Input = None
Output = None
16 colors

row = 25 Col = 80
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PUSH AX jsave registers

pUSH BX

PUSH cx

MOV CL, [Color] :save orig. color attri
MOV AL, [Normal) ;get background colorx
MOV [Color] ,AL sassign backgd color
MOV AX,0400h jrow 4 /column 0

MOV BX, 144F7h jrow 20 /column 79
CALL CLEAR _WINDOW jclear display window
MOV [Color] ,CL srestore orig. color att
pOP CX

POP BX

POP AX

RET

ENDP CLEAR_TITLE

Joemm==- Send an ASCIIZ string to screen and skip all <space> but advance
the cursor for each space.

]

]

] Input = AX must point to the string. The string must end with

’ a hex zero. The desired color attribute must be defined
3 in the data segment.

3 Output = None. All register are saved except SI.

)
P!

PUSH AX ;save registers
PUSH BX
PUSH cX
PUSH DX
MOV SI,AX jpointer to string.
HOV BH, 0 ;page 0 asummed
MOV cx,1 s from data segment.
MOV BL, [Color]) 1load color attribute
TITL1: MOV AL, [81] jget char from string
cup AL, 0 1Is it the end ?
JZ TITL2 sexit if end of string.
cMp AL, 20h s1is it a space ?
JINZ TITL3 3if space skip ?
CALL INC_CURSOR
JMP SHORT TITL4
TITL3: MOV AL, 20h swrite a space
MOV DL, AL jstore char in DL
MOV AX,0920h jwrite 1 space to
PUSH 8r ;jsave SI register
INT 10h ;set color attribute
MoV AH,OEh sfun.no. teletype mode
MoV AL,DL ;get char for DL reg.
INT i0h schar to the console
POP 8r irestore SI register
TITL4: INC 81 ;point to next char
JMP SHORT TITL1 1get next character,
TITL2: POP DX
POP cx jrestore registers.
POP BX
POP AX
RET
ENDP TITLE_OUT
]
.CODE
’
jJomm—e- Set the colors variables for the video mode.
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VIDO:

ViD1l:
ViD1:

viD3:

VID4:
vID5:

ENDP
PROC

Input: E3 is a ptxr to the (PSP) Program Segment Prefix
(vhen DOS programs are loaded the ES register points to P8SP)
Output: Mone

COLOR_MODE
DI, 80h
XOR AX,AX

AL, (ES8:DI]
viDa

a ’ u

DI

AL ’ [ ES: DI]
AL,5Fh

AL, ’'M’
VvIDl1l

VvVIDO

SHORT VID2
MONO VIDEO
SHORT VIDS5
AX,AX

“ ’ ° 'h

10h

AL, 7

VID3
MONO_VIDEO
SHORT VIDS
n ’ o’h
VID4
MONO_VIDEO
SHORT VIDS
COLOR_VIDEO

§

AT LT

RS

_VIDEO
BX,0ffset Menu
AL, 71h
{BX] ,AL
BX
AL,1Fh
(BX] ,AL
BX

nl' 1“
(BX] ,AL
BX
AL,7rh
[BX] ,AL
BX

AL, 4rh
{BX] ,AL

BX
AL, 070h
[BX] ,AL

FELPLLEPLIPLL P

R_VIDEO

VIDEO

BX,0ffset Menu
AL,70h

[BX] ,AL

BX

n' O'h

{BX] ,AL

hERLE

joffset to len COM tail
jzexro register

iget len Com tail

;jmp if no parameters
;1loop counter

iptr to next byte

;1is it the marker?
;make a capital letter
s1is it the mono par?
jif Yes jump to Mono
1look through COM tail
;Not found get dis mode
;set color variables
jexit

;get display mode
:BIOS function.

;is it Text-Mono ?
jNo = jmp next test
sset color variables
sexit

s1is it Graph-Mono?
;No = jmp next test
;set color variables
jexit

;set color variables

;Menu=Blue/Lt White

;Normal=White/Blue

;HiLite=Yellow/Blue

;MenuMes=White/Lt White

;Warnings=White/Red

;BordersBlack/White

;Menu=Black/White

sNormal= White/Black




HLERERLELLE

ul' 1“
[BX] ,AL

nop MONO_VIDEO

g

wo If % %o % % % W we W we

COLOR_MODE

------ test for DOS 3.3 or greater
MOV AH,30h
INT 21h
XCHG AH,AL
o1 AX,031Eh
JNC 8Vo0
JNP 8V5
jo==--- get video mode
8V0: MOV AR, OFh
INT 10h
MOV [vidmode] ,AL
MOV [vidpage] ,BH
Jomeme= get cursor information
MOV AH,03h
INT 10h
MOV (vidcurs) ,CX
fe=---- get font sixze
MOV AX,1130h
XOR BH, BH
INT 10h
MOV AX,1112h
cMP cx,8
JZ 8Vl
MOV AX,1114h
CpP cX,16
JZ svl
MOV AX,1111h
8Vi: MoV [vidfont] ,AX
TR get current color attributes
MoV AR, 08h
MOV BH, {vidpage]
INT 10h
MOV [vidattr] ,AH
MoV CL, 4
SHR AH,CL
jrmem-- is this a VGA system ?

jHiLite=s White/Black

;MenuMes=Black/White

sjWarnings= White/Black

1Borders White/Lt White

Save the current users video information to be restored by RESTORE VIDEO
set text video mode for this progranm.

{vidmode], [vidpage], [vidcurs], [vidfont]
[vidattr] and [vidbord]
Note: has no effect if the dos version is less than 3.30.

;get dos ver number

shigh byte to ah

s1is dos >= 3.30 ?

;1if yes continue else
jexit assume text mode

1get video mode

:;save videomode
i1save videopage

sget cursor status
jsave cursor shape

iget font information
30 = current font

;assume small font
sis it 8x8 font ?
1if yes save font

;is it 8x16 font ?
311f yes save font
sassume 8xl4 font
;save current font

sread char and attri
jget current video page

;save color attribute
jcounter

+high nibble to low

s save background color




AX,1A00h

10h

AL, 1Ah

sv2

AX,1008h

10h

(vidbord] ,BH

Jom=—u- set font type

MOV AX,1114h

XOR BL,BL

IRT 10h

jrmmm—- set text video mode
MOV AX, 0003
MOV BL, [vidmode]
CMP BL,7
JZ 8V5
INT 10h
MOV
MOV
CALL
CLC
RET
TEXT

452058

8VS: AL, [Normal]
[Colox] ,AL

CLEAR_SCREEN

ENDP VIDEO

when the program began.
Input = None

Qutput = Clears the screen
Note: uses variables:

I % % % % % % % % W e

ROC RESTOREK_VIDEO

PUSR ES
Jormm——— test for DOS 3.3 or greater
MoV AH,30h
INT 21h
XCHG AH, AL
CMP AX,031Eh
Jc REV2
Joemm—- restore original video mode
MOV AL, {vidmode]
XOR AH,AH
INRT 10h
jommme- return display page to 0
MoV AX,0500h
INT 10h
Jomem—- restore original font size
MOV AX, [vidfont]
XOR BL,BL
INT 10h
jrme——- read cursor configuration
MOV AR, 03h
XOR BH,BH
INT 10h
TR restore original video page
Mov AL, [vidpagel]
MOV AH,5h
INT 10h
frmm——- restore cursor shape
MoV CcXx, [vidcurs]

srend video config.

j1is it an VGA ?
31f no then exit
1if yes get border color

;save border color

18x16 character set

;jdefault video text mode
;get current mode

s;is it mono text ?

;1f yes no change

;set color text mode

sclear carry flag

Restore the users video information which was save by SAVE VIDEO

[vidmode] , [vidpagel , [vidcurs], [vidfont]
[vidattr] and [vidbord)

;get dos ver number
shigh byte to ah
;18 dos >= 3,30 ?
;default to w/b

;get video mocde no.
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REV2: MOV AL, [vidattr]
MOV [Color] ,AL
CALL CLEAR_SCREEN

REV3: CLC
POP ES
RET

ENDP RESTORE_VIDEO

------ Open a Disk File using the file Handle method.

Input = AX = ptr ASCIIZ name of the file.

Note:

WS e %o %0 e % % % W W N

ROC OPEN

LR R

PUSH
PUSH
XOR

H848

POP
POP

OoPl:

R

OoP2:

MOV AR,01h
T 10h
Jo=m=- -set border color
wov AX,1001h
mov BH, [vidbozxd]
INT 10h
joemmn- clear
MOV AX,0600h
MoV BH, [vidattr]}
XOR cX,CX
MoV DX, 40h
MOV R8,DX
MOV DX, [ES:4Ah]
DEC DX
MOV DH, [ES:84h]
INT 10h
JMP SHORT REV3
j-===~=-cl

shared/read/write access assumed.
Output = Carry flag set if an opening error or
f£file size in AX and DX; Pile Handel in
is set to beginning of the file.

the screen if dos 3.3 or greater

ear screen if not dos 3.3 or greater

Registers are not saved.

DX, AX
AH, 3Dk
AL,42h
21h

orl
BX,AX
AX,AX
CX,AX
DX, AX
AX,4202h
21h

AX

DX
AX,AX
CX,AX
DX,AX
AX,4200h
21h

DX

AX

SHORT OP4
AX,0Ch
or2
AX,AX
AX,6
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i1scroll & clear window
;get color attribute
;start row 0, col 0O
sbios data area

iptr to data area

jget number of columns
jconvert to 0 start
;get number of rows
;clear whole screen

;system color W/B
jset color

;blank the screen
jclear carry flag

jptr to file name string
jopen file with handle
;jshare/read/write mode
jtry to open file.
jcarry = opening error
;file handle in BX
;zexro AX

joff set from EOPF

;= 0 in CX AND DX.
jposition at EOF

;size of file in
sbytes returns in

;AX and DX.

1 zexo AX

;off set from BOF

;= 0 in CX AND DX.
sposition file pointer
;jfile ptr to BOF

1size of file returns
1in AX and DX regs.
;jclear carry flag
jreturn to calling prg.
;is access code wrong?
;if not skip.

jzero AX if wrong code
3is error code > 5 ?




JC oPr3 1if not skip.
MOV AX, 6 jend of error table
or3: »ov [ErrCode) ,AL 1save error code
SRL AX,1 smulti err code by 2
MOV BX,0ffset OpenErr iopen error table base
ADD BX,AX ;jadd err. offset to base
CALL CLEAR_MESSAGE
MOV CH, [Warning] jwarning color
MOV CL, [Color] jsave original color
OV [Colox] ,CH iset color
MOV AX,0207h jrow 3/Col 8
CALL GOTOYX jset cursor
CALL CSTR_OUT joutput this line to
db * Brror! opening ’,0 jthe screen.
MOV AX, DX ;7ile name pointer.
CALL DSTR_OUT joutput file name.
MOV AX, [BX] ;jptr msg string to AX
CALL DSTR_OUT ;display type of error
MoV [Colox] ,CL jrestore original color
CALL HIDE_CUR
CALL ERR_SOUND
CALL GET_CHAR 1to stop program
8TC iset carry flag
oP4: RET
ENDP OPEN
;
-DATA
OpenErr dw Offset OpEl,Offset OpE2,0ffgset OpE3
dw Offset OpE4,0ffset OpES,0ffset OpE6,0ffset OpE?7
OpEl db ’: Invalid access code. ’,0
OpB2 db ’: Invalid function. ’,0
OpE3 db ‘: File not found. ‘,0
OpE4 db *: Path not found. ’,0
OpE5 db ’:; No handles available. ’,0
OpE6 db : Access denied. ‘,0
OpR7 db *: Brror code beyond table.
;
.CODE
H
R Send a ASCII String of a given length in the Data Seg. to the console.
] Input = AX must points to the first character tc send in the string.
3 CL = number of bytes to send
; Output = None. AX-DX registers saved.
PROC SUB_DSTR_OUT
PUSH aX ;save registers
PUSH BX
PUSH cX
PUSH DX
MOV 8I,AX spointer to string.
MoV DL, CL ;DL = number of chars
MOV BH,0 ;page 0 asummed
MOV BL, [(Color] 1load color attribute
MOV cx,1 ;from data segment.
DSTR3: MOV AL, [81] ;get char from string
o 14 AL, O 1Is it the end ?
JzZ DSTR4 sexit if end of string.
MoV DH,AL sstore char in DH
MOV AX,0920h jwrite 1 space to
PUSH 8I ;save SI register
INT 10h ;set color attribute
MoV AH, OEh ;fun.no. teletype mode
MOV AL,DH ;get char for DH reg.




DSTR4 :

SHORT DSTR3
DX
cx
BX
AX

SUB_DSTR_OUT

Position the cursor on the screen
Input = AH (row) AL (column) position in binary numbers.

Output = none.

Notes:

All registers restored.
upper left hand cormor = 0,0

schar to the console
jrestore DI register
;point to next char
jcharacter counter
iget next character.

jrestore registers.

ROC GOTOYX

page 0, 25 rows and 80 columns screen assumed.
Calling with DH = 25 will hide the cursor off screen!!!

@OLOC1:

9OLOC2:

PROC INC_CURSOR

INCl:
INC2:

PUSH

Jc

NOV
MOV
MOV
IRT
POP
POP
POP
POP
RET

AX ;save registers

BX

cx

DX .

DX, AX

DH, 26 1is row > 25 ?
08:.0C1 3if yes default to 0
DH, 0 ;set row to top line
DL, 80 sis column > 79 ?
00L0C2 ;if yes defualt to 0
DL, O scolumn to far right
AH, 02h ;set cursor funct, no.
BH,0 :page 0 assumed

10h sposition cursor

DX ;jrestore registers
cx

BX

AX

Advance cursor one column on the screen
Input = none

Output = none.

PUSH
PUSH
PUSH
PUSH
MOV

POP

All registers restored.

page 0, 25 rows and 80 columns screen assumed.

AX

BX

cx

DX
AX,0300h
BH,AL
10h
DL,79
INC1

DL

SHORT INC2
DH
AX,0200h
10h

DX

cx

BX
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;save registers

;jreatore registers




i
H
H
?
?
P

POP AX
RET
INC_CURSOR

Hide cursor at row 25, column 0 below the last line of the screen.
Input = None

Output = None

Calls @GOTOYX

Notes: Page 0 and 25 line text screen assumed.

ROC HIDE_CUR

MOV AX,1900h ;row=25 col = 0
CALL GOTOYX ;place cursor
RET

ENDP HIDE_CUR

ENDP GOTOYX

Send an ASCII string in the Data Segment to the console.

Input = AX must point to the string. The string must end with
a hex zerc. The desired color attribute must be defined
in the data segment.

Output = None. All register are saved except SI.

ROC DSTR_OUT

DSTR1:

D8TR2:

PUSH AX ;save registers

PUSH BX

PUSH cx

PUSH DX

MoV 8I,AX ;pointer to string.
MOV BH,0 ;page 0 asummed

MOV AX,8DATA

PUSH o}

MOV DS, AX

MOV BL, [Color] jload color attribute
POP D8

MOV cx,1 ;frc. data segment.
MOV AL, [8I] ;jget char from string
CMP AL,0 ;Is it the end ?

JZ DSTR2 ;jexit if end of string.
MOV DL, AL ;store char in DL
MoV AX,0920h swrite 1 space to
PUSH 8I ;save SI register

INT 10h ;set color attribute
MOV AH, OEh ;fun.no. teletype mode
MOV AL,DL ;jget char for DL reg.
INT ioh schar to the console
POP 81 ;restore SI register
INC 8I ;point to next char
JMpP SHORT DSTR1 ;get next character.
POP DX

POP cx ;restore registers.
POP BX

POP AX

RET

DSTR_OUT

Send a two byte unsigned binary number to the screen in decimal form.
Input = binary number in AX
Output = decimal number to the screen. Registers restored on return.
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' Note: this recursive procedure could use up to 40 bytes of stack space.
: leading zeros are surpressed and no space padding is used.

} BIN OUT and DIGIT OUT must be NEAR procec-ures.
)

ROC BIN OUT  NEAR
PUSH  AX
PUSH  BX
PUSH  CX
PUSE DX
sUB DX, DX
MOV CX, 0Ah
DIV cx
oup AX, 0
Jz @OBIN
CALL  BIN_OUT
@eBIN: CALL  DIGIT OUT
POP DX
POP cx
POP BX
POP AX

;save dividend

isave CX register
;save remainder

1zero DX register
;divisor is 10

1AX/10; answer in AX
jremainder digit in DL.
3if yes stop recursion
jcontine recursive call
;display digit in DL.
iprevious digit to DL.
;jrestore CX register

;Testore AX register

RET sNOTE: this RET will point to @@BIN: to display
seach digit of the recursions stored in DL register.
jAfter all digits are digplayed it will return to
;the calling program.

v Send a digit (0 to 9) stored in DL register to the screen

PROC DIGIT_OUT NEAR
MoV BH,0 ;page 0 asummed
MoV BL, [Color] 31load color attribute
MOV cXx,1 ;from data segment.
MOV AX,0920h swrite 1 space to
INT 10h ;set color attribute
MoV AH, OEh jfun.no. teletype mode
MOV AL,DL ;jget char for DL reg.
OR AL,30h jconvert to ASCII digit
INT 10h ;char to the console
RET

ENDP DIGIT_OUT
END? BIN_OUT

;

R Get a Char from the keyboard. (keyboard buffer not cleared before input)
Input = none

Output = binary ASCII keyboard code in AL

Carry flag = extended code.

w we we

g
g
:

} extended codes are converted to control keys by EXT CHAR

PROC GET_TEXT

GRBT1: MoV AX,0700h sinput function number
INT 21h ;swait for charactor
CLC ;clear carry flag
(o 14 AL, 0 ;1Is the Char extended?
JNZ OOTEXT ;If not extended return
MOV AH,07h junfilter char input
INT 21h 1to get extended char.
CALL EXT CHAR ;convert extended codes
Jc GET1 sef = not on the list
8TC ;set carry flag

@@TEXT: MOV AH,0 ;zero AH register.
RET send of subroutine

w we

------ Get a Char from the Standard input device. (keyboard assumed)
4 Input = none
Output = binary ASCII keyboard code in AX

-

-
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séa‘agmsgag‘gi

Moo ® %o % % % % W W N N W W W W e

BXTO:

EXT1:

EXT2:

BXT3:

EXT4:

ERXT6:

AX,0C07h
21h

AL, 0
@eCHAR
AH,07h
21h
EXT_CHAR
GETO

AH, 0

flag = extended code.

;clear keyboard buffer
sand wait for char.
jcleaxr carry flag

;Is the Char extended?
1If not extended return
junfilter char input
;to get extended char.
jconvert extended codes
jcf = not on the list
;jset carry flag

;zero AH register.

jend of subroutine

A subroutine to convert extended codes to control codes.

Input = extended code in AL
Output = converted code in AL

Carry flag if not one of the Keys listed below:

Key Extended Code Converted to:

47h
48h
495h
4Bh
4Dh
4%h
S0h
51h
S2h
53h

SHORT EBXT10
AL, 48h
EXT1

n's

SHORT EXT10
AL, 45h
EXT2
AL,12h
SHORT EXT10
AL, 4Bh
EXT3
AL,13h
SHORT EXT10
AL, 4Dh
EXT4

AL, 4

SHORT EXT10
AL, 4Fh
EXTS

AL, 6

SHORT EXT10
AL, 50h
EXT6

AL, 18h
SHORT EXT10
AL,51h
EXT?7

AL,3

IR R B LR L A 11453
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Cctrl-value
ih
Sh

12h
13h
4h
€h
18h
3h
16h
7h



Jue SHORT EXT10
BXT7: NP AL,S52h
JNE EXT8
MOV AL, 16h
JNP SHORT EXT10
EXTS8: (o i 4 AL, 53h
JNZ EXT9
MOV AL,?7
JUP SHORT EXT10
EXTS: 87TC ;set carry flag
JMP SHORT EXT11
EXT10: CLC sclear carry flag
EXT11l: RET
ENDP EXT_CHAR

)

H
ENDP GET_CHAR

) The call must be right before the string. The string must end with
: a hex zero. This procedure must be called as a near procedure.
) The desired [color] attribute must be stored in the Data segment.
’ Note: All registers save except 8I.
PROC CSTR OUT NEAR
POP 81
PUSH AX jsave registers
PUSH BX
PUSH cx
PUSH DX
MOV BH,0 jpage 0 asummed
MOV BL, [Color] 1load color attribute
MOV cx,1 jfrom data segment.
CSTR1: WOV AL, [C8:8TI] jget char from code seg
cup AL, 0
JZ C8TR2 310 = end of string
Nov DL, AL jstore char in DL
MOV AX,0920h swrite 1 space to
PUSH 8I ;save SI register
INT 10h jset color attribute
MOV AH, OEh s func.no.teletype mode
MOV AL, DL sget char for DL
INT 10h schar to the console
popP 8I srestore BI register.
INC 81 spoint to next char
JMP SHORT CSTR1 sget next character.
C8TR2: INC 81 18I points to next
POP DX sinstruction in code.
POP cx jrestore registers.
POP BX
POP AX
PUSH 8I jatore the CS pointer.
RET jrestore C8 register.
EXDP CSTR_OUT

Send an ASCII string in the Code segment to the console.

Input =« AX = upperleft cormer row/col row 0 - 24
BX = lower right corner row/col <¢ccl 0 - 79
[color] = current attribute from data section
page 0 assumed.

Output = abort if row or column are out of bounds.

v w % % e

§
:
:

;save registers

-
K
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H
H
}
?
P

HEEREHLETERERETEEE

+AR
WIN1

L, AL

2

BH, 25
WIN1
BL, 80

2

CX, AX
DX,BX

AX,0600h
BR, [Color]

10h
DX

cx
BX
AX

CLEAR_WINDOW

1is starting row>ending?
sexit if yes.

i1is starting col>ending?
sexit if yes.

sis row out of bounds?
jexit if yes.

1is col out of bounds?
jexit if yes.

;starting row/col to CX
sending row/col to DX
jwindow function no

iget active color

;clear the window
;Testore registers

Draw a 17 line 80 column display box for the Restaurant program.
It can also be used to clear the display screen and title screen.
Input = None
Output = None
Calls CSTR_OUT procedurs

PUSH
PUSH
PUSH
PUSH

:

MoV

§333355eeeeReEoRRE0RRRRRRRY

ROC DISPLAY BOX

AX
BX
cx
DX

AL, [Border]

[Color],

AL

AX,0400h

GoTOoYX

CSTR_OUT

201, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
186, 78
200, 78

U

{Colorl,

DX
cx
BX
AX

AL

(205) ,187
(* r),186
(- ’),186
(r ’),186
(r *),186
(* *).,186
(- ’),186
(- 7).,186
(¢ ’),186
( ’),186
(‘ *),186
(- ’),186
(' *),186
(’ *),186
(r ’),186
(- ’),186
(205),188,0

;change color attribute
;for scren output.

jrow 4, column 0

;set cursor position
jdraw box




ENDP DISPLAY BOX

Input

w % W W we

Note:

Display an error massage on the screen in row 5 column 3, Normal colors

= AX pointer to ASCIIZ string in Data segment

Output = Carry Flag set

sends message to screen and wait for key to be pressed.

PROC ERROR_MESSAGE

PUSH
PUSH
PUSH
PUSH
MOV
MoV
MOV
MoV
CALL
MOV
CALL
MOV
CALL
CALL
8TC
rPOP
POP
pPOP
POP
RET

0 we % % % w % %

R

SOUND
PUSH
PUSH
PUSH
PUSH

S0U1: MOV

AX

BX

cx

DX

CL, [{Color]
AL, [Normal)
[Color] ,AL
AX,0403h
GOTOYX
AX,BX
DSTR_OUT
[Colox],CL
HIDE_CUR
GET_CHAR

DX
cx
BX
AX

ERROR MESSAGE

isave assigned color
;set color to normal

1 for string output
ipoint row 4, col 3
;position cursor

1lcad string pointer
;display error message
jrestore assigned color
shide the cursor

sjwait until key pressed
;carry flag = error

Play a series of notes using the 8253 timer chip to produce sound.
Input AX = pointer to 16 bit data string containing

frequency and duration for each pitch.

data string must end with a Hex 0
Output None
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j8ave registers

1place data ptr in 8I
;get status port B
senable speaker and

;1 timer channel 2.
;sinitialize channel 2
; for mode 3

;load frequency

:is it the end of satrx?
;if yes exit else
;advance ptr to

spoint to the duration
;low 1sb of frequency
ssend to latch2 port
slow msb of frequency
ssend to latch2 port
;int function number
;jget BIOS timer count
jmove lsword to BX
;add duration to BX
jadvance ptr to




mce
frequency.
8002
8003:

CEREREERE R ELRLREE

ENDP SOUND

8I

DX, BX

SHORT 50U1
AL,61h

AL, 0FCh
61h,AL

DX, 1282
AL,DL
43h,AL
AL,DH
42h,AL

DX

spoint to next

yget BIOS timer count
jis count > duration?
;1€ not check again else
;jump to get next freq.
;jget byte from port B
jturn off speaker bits
jreplace byte in port B
;default setting

jget 1sb of count

ssend to port 42h

jget msb of count

;send to port 42h

jrestore registers

: Force the numlock key ON by turning on bit 5 in the BIOS data area
PROC NUM_LOCK_ON

PUSH AX
PUSH D8

XOR AX,AX
MOV DS, AX
MoV AL,20h
MOV 8I,417h
OR {811 ,AL
rPoP o}

POP Ax

RET

jJrmmmve- Clear Display Message.
3 Input = None
; Output = None
’
PROC CLEAR_MESSAGE
PUSH AX
PUSH BX
PUSH cx
PUSH DX
MOV AL, [Menul
MOV [Color] ,AL
MOV AX,0206h
CALL GOTOYX
CALL CSTR_OUT
db 73 DOP(20h) .0
Mov AL, [Nozrmal]
MOV {Color] ,AL
CALL HIDE_CUR
POP pX
POP X
POP BX
POP AX
RET

ENDP CLEAR MESSAGE
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;save registers

;Menu color

;set color

srow 3; col 8
;position cursor

;normal color
;set color

;restore registers




LA 2 2]

NP ™ % % % % % % W W W

2

CT2:

CT3:

CT4:
ENDP

*hed

I we % % %% % % % %

ROC

Create a Digk File using the file Handle method.

Input = AX = ptr ASCIIZ name of the file.
shared/read/write access.

Output = Carry flag set if a creating error or

Pile Handel in BX and a file of 0 bytes is open

Caution: This procedure will erase and existing file. #s#sssss

if the two files have the same name.

CREATE

oV DX, AX iptr to file name string
MoV AH, 3Ch icreate file with handle
XOR cx,Ccx snormal attributes

INT 21h itry to open file.

Jc CTl1 jcarry = opening error
MOV BX,AX 1file handle in BX

CLC iclear carry flag

JMP SHORT CT4 jreturn to calling prg.
CMHP AX, 0Ch t1is access code wrong?
JNZ CT2 ;1f not skip.

XOR AX, AX szexo AX if wrong code
P AX, 6 sis error code > 5 ?
Jc CT3 11if not skip.

MOV AX,6 send of error table
MOV [BrxrCode] ,AL ;save error code

SHI. AX,1 ;smulti err code by 2
MOV BX,0ffset OpenErr ;open error table base
ADD BX,AX ;jadd err. offset to base
MOV AX,0107h jrow 2, column 8

CALL GOTOYX jposition cursor

uOV CL, [Color] ;save color attribute
MOV AL, [Warningl jget new attribute

MOV [Color] ,AL ;assign attri to color
CALL CSTR_OUT sjoutput this line to
db * Error! creating ’,0 ;the screen.

MOV AX,DX jFile name pointer.
CALL DSTR_OUT soutput file name.

MOV AX, [BX] ;jptr msg string to AX
CALL DSTR_OUT ;jdisplay type of error
MOV [Coler].CL jrestore original attri
8TC ;set carry flag

RET

CREATE

Delete a Disk File.

AX = ptr ASCIIZ name of the file.
shared/read/write access.
Output = Carry flag set if a delete error.

Input =

Caution: This procedure will erase and existing file. #*t+wsee

DELETE_FILE

MOV DX, AX ;iptr to file name string
MOV AH, 41h ;delete file function no
INT 21h ;try to open file.

Jc DT1 jcarry = delete error
CLC ;clear carry flag

JNP SHORT DT4 jreturn to calling prg.
cMp AX,0Ch :is access code wrong?
JNZ DT2 7if not skip.




DT2;

DT3:

DT4:
ENDP

N %o % % %o % % % N W N0 % % W W

XOR AX,AX ;sero AX if wrong code
cr AX, § ’3is erxor code > 5 ?
Jc DT 1if not skip.

MoV AX, 6 1end of error table
MoV [(ExrCode] , AL 3} save error code

SHL AX,1 smulti err code by 2
MOV BX,0ffset OpenErr jopen error table base
ADD BX,AX 1add err. offset to base
nov AX,0107h jrow 2, column 8

CALL GOTOYX iposition cursor

MoV CL, [Color] ;save color attribute
MOV AL, [Warning] jget new attribute
MOV {Colorx] ,AL ;assign attri to color
CALL CSTR_OUT joutput this line to
db ‘ Brror! deleting ’,0 sthe screen.

MOV AX,DX ;¥ile name pointer.
CALL DSTR_OUT joutput file name.

MoV AX, [BX] ;ptr mag string to AX
CALL DSTR_OUT ;diaplay type of error
MoV [Colox] ,CL irestore original attri
8TC ;set carry flag

RET

DELETE FILE

------ Send a 16 bit unsigned binary number to the screen in decimal form

in EGA and VGA Graphics Mode 10h page 0

Input = AX = binary number CX = total number of digits
the number is padded with leading zeros until CX digits .
[color] = current attribute from data section

Output = None

Video mode: 1l0h 640 x 350 16 colors row = 25 Col = 80

Note: the calling procedure must make sure that the number is CX is

large enough to display all the digits of the number in AX. This
procedure can be used when leading zeros are needed.

ROC BIN DIG OUT  NEAR

PUSH AX ;save dividend
PUSH BX
+ PUSH cx ;save CX register

PUSH DX :save remainder

8UB DX, DX ;zero DX register

MOV BX, OAh ;divisor is 10

DIV BX jAX/10; answer in AX

DEC cxX ;remainder digit in DL.

JZ @BIN ;if yes stop recursion

CALL BIN DIG_OUT jcontine recursive call
@BIN: CALL DIGIT_OUT ;jdisplay digit in DL.

POP DX ;previous digit to DL.

POP cx jrestore CX register

POP BX

POP AX ;restore AX register

RET sNOTE: this RET will point to @®BIN: to display
ENDP BIN DIG OUT sjeach digit of the recursions stored in DL register.

sAfter all digits are displayed it will return to
;the calling program.

Ask a yes or no question.
Input = None
OQutput = Carry Flag = YES
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PROC EXIT YN
PUSR AX ;save registers
PUSRH BX
- PUSE cx
PUSH DX
CALL CLEAR MESSAGE
MOV AL, [Warningl swarning color
MOV [Colox]) ,AL jset color
MoV AX,020Bh jrow 3/Col 12
CALL GOTOYX jset cursor
CALL CSTR_OUT sdisplay warning
db * gxit toDO8 ? [Y)J/N',0
MOV AL, [Normall jnormal color
MOV [Colox]) ,AL jset color
BX1: CALL HIDE_CUR
CALL GET_CHAR
AND AL,S5Fh jturn off bita 6 & 8
oMp AL, ’'N’ sis it Mo?
JZ EX4 sif yes exit
op AL, ODh sis it <Enter>?
JNZ EX2 3if not continue
8TC ;set carry flag
JMP SHORT EXS jexit
EX2: CMP AL, ‘Y’ 1is it Yes?
JINZ EX1 ;if not get another
8TC ;set carry flag
JMP SHORT EXS5 jexit
EX4: CLC iclear carry flag
EBX5: POP DX jrestore registers
pPOP cX
POP BX
POP AX
RET
ENDP EXIT YN
;
H
jummee—- Clear the screen and place the cursor in position 0,0
Input = None Color - current [color] attribute from data section

Output = None
Notes: All registers saved.

ROC CLEAR_ SCRREN

PUSH
PUSH
PUSH
PUSH

LR ERERLELELR

BRH, [Colorx]
AX,0700h

BH, [Color]
CL,‘
BH,CL
AX,1001h
i0h

AH,2h
BH,0

DX, CX

10h

DX

Border color is also set the same as the screen.
25 rows and 80 columns page O assumed.

;save registers

jcolor attribute
sjinitialize window func
srow/col = 0,0

jxow/col = 24,79

;clear screen window
icolor attribute

1shift background color
sto the lower 4 bytes.
1 function number

1set screen border

;set cursor position
;page 0, row,col to DX
;position cursor at the
sthe top left cornor.
;reatore registers




CLEAR_ SCREEN

Dravw a 4 line 80 column menu box.

Input = AX = Row,Columns cursor position.

Output = None

Calls CSTR_OUT procdeures
PROC MENU_BOX

PUSH AX

PUSH BX

PUSH cxX

PUSH DX

XOR AL,AL

CALL GOTOYX

MOV DL, [Color]
MOV AL, [Menu)
MOV [Colorx] ,AL
CALL CSTR_OUT

db 201, 78 pUP
db 186, 78 DUP
db 186, 78 DUP
db 200, 78 pUP
MOV BL,AL

MOV AH,09h

MOV AL,188

MOV BH,0

MOV cx,1

INT 1i0h

MOV [Color] ,DL
POP DX

POP X

POP BX

POP AX

RET

MENU_BOX

(205),187
(* *).186
(r ’).,186
(205),0

Draw a 4 line 80 column menu box.

Input = AX = Row,Columns cursor position.

Output = None

Calls CSTR OUT procdeures
PROC CLEAR BOX

PUSH AX

PUSH BX

PUSH X

PUSH DX

MOV DL, [Color]
MOV AL, [Normall
MOV [{Color] ,AL
XOR AL,AL

MOV BL,79

MOV BH,AH

ADD BH, 4

CALL CLEAR_WINDOW
MOV [Color] ,DL
POP DX

POP cx

POP BX
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Starting at row 0-21, column 0.
Column must be 0

sset column to 0

;set cursor position
;save original Color
;jclange color attribute
; for scren output.
sjdraw menu box

;all except last byte.
JCSTRU_OUT will cause
sthe screen to scroll
sin row 25, col 80.
jcolor to BL

swrite char funct no.
;jlast character of box
;page 0 assumed

jnumber of bytes

jwrite last byte
srestore original Color

Starting at row 0-21, columm 0.
Column must be 0

;save original Color
;clange color attribute
;s for scren output.

;set column to 0

;jrestore original Color




POP
RET

ENDP CLEAR_BOX

}
?

) Display the DOS extended error message return

AX

3 by calling Int 21h function 59h - Get extended error information. If the

0 % % % we

Input = None

ROC DISPLAY ERROR

error code is less then 36 the error string is presented. If the error
number is 36 or larger the number is print to the screen.

data bytes [ErrCodel], [Color], and [Normal] assumed.
Output = Brror number in (ErrcCodel]

jsave AL register

;warning color

;save original color
jset color

jrow 3/Col 8

;set cursor

1get extended error
sinformation from
;DOS system

1zero hi byte

;was an error found?
;1f NO display message
iis code < 37 ?

1if YES display mess

137 = unknown DOS error
jerror number x 2
;pointer to table base
;BX ptr to error ptr.

;load ptr to error str.
;send string to screen

srestore original color

Brr00,EBrr0l,Err02,BErr03,Brr04,Brr05,Err06,Bxx07,Exx08, Bxx09
Brrl0,Errll,Exrrl2, Brrl3,Brrl4,BrrlS,Brrl6,Brrl7,Exrrl8,Rrrl9

PUSH AX
PUSH BX
PUSH cX
PUSH DX
PUSH ES
MOV [{ErrCode] ,AL
CALL CLEAR MESSAGR
MOV CH, [(Warning]
MOV CL, [Colox])
MoV [Color] ,CH
MOV AX,0207h
CALL GOTOYX
EEET TR request extended error information
XOR BX,BX
MOV AX,5900h
INT 21h
XOR AH,AH
cup AL, O
JZ ERRO1
cMP AL, 37
JC ERRO1
CALL CSTR_OUT
db * DOS Brror Number: ’,0
CALL BIN_OUT
MOV AX, 37
ERROl: SHL AX,1
MOV BX,O0ffset ExrrsStr
ADD BX,AX
CALL CSTR_OUT
db ‘ DOS Error: ’,0
MOV AX, [BX]
CALL DSTR_OUT
CALL CSTR_OUT
db * Press Any Key. ’,0
MOV [Color],CL
CALL HIDE_CUR
CALL ERR_SOUND
CALL GET_CHAR
POP :4:]
POP DX
POP cx
POP BX
POP AX
RET
ENDP DISPLAY_ ERROR
-DATA
BErrStr dw
daw
dw

Err20,Err2l,Err22,Brr23,Err24,Brr25,Err26,Exrxr27,EBrr28,Rrr29
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Exrx00
Bxr0l
Brr02
Bxr03
Erro4
Brr0S
Brr06
Erx07
Brr08
Exrx09%
Bxrrl0
Errill
Errl2
Errll
Brril4
Errls
Exrlé
Exrxrl?
Brrlé
Brrld
Brr20
Err2l
Err22
Brr23
Brra4
Brr2S
Exrrl6
Exr27
Brr28
Brr29
BErxr30
Brr3il
Brr32
Err33
Brr3i4
BExrr35
Exrr3é6
Brr3?7

66e6eEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE0T

.CODE
H

3
3 INT24h Substitute critical-error handler to tell DOS to Retry or Fail errors

and

3 return to the calling program.

3

s et i

Bxz30,Brr3l,Exx32,8rr33,Rrri4,Brris5,Errl6, Bxrrl?7
‘no error found’,0

’function number invaiid’,o0
‘£ile not found’,0

‘path not found’, 0

‘to many open files’,0

'access denied’,0

‘handle invalid’, o

‘memory control blocks destroyed’,0
‘insufficient memory’.0

‘memory block address invalid‘,o
‘environment invalid‘’, o

‘format invalid’, o0

‘access code invalid’,o

‘data invalid’,o

‘unkown unit’,0

‘disk drive invalid’,o
‘attempted to remove current directory’,0
‘not same device’,0

‘no more files’,0

‘disk write-protected’,0

‘unkown unit’,0

‘drive not ready’,0

‘unkown command’,0

‘data error (cxc)’,0

‘bad regJuest structure length’,0
’seek error’,0

‘unkown media type’,0

‘sector not found’,0

‘printer out of paper’.,0

‘write fault’,0

‘read fault’,0

‘general failure’,0

‘sharing violation’,0

’lock violation’,0

‘disk change invalid’, 0

‘PCB unavailable’,0

‘sharing buffer exceeded’,0
*check DOS documentation’,0

sattempt back to the calling program.

3} Note : The Abort is converted to what DOS calls a Fail and will return
contreol back to the calling program with an error code in AL,

!
3 INT23h Ignore the control C break command from the keyboaxd.

PROC INTERRUPT_ HANDLER

jomm--- install critical-erxror handler
PUSH D8
MOV DX,Seg INT24
MOV DS,DX
MOV DX,0f£set INT24
MOV AX, 2524h
INT 21h
Jommmn- install “C error handler (ignore “C breaks)
MOV DX,Seg INT23
MOV D8,DX
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This subroutine will redirect DOS’s




wov DX,0ffset INT23
MOV AX,2523h

Iy 21h

POP D8

RET

j~~----gubstitute interrupt 23h
PROC INT23 FAR

XOR AX,AX
IRET
ENDP INT23
Jom===-- substitute interrupt 23h
PROC INT24 FAR
PUSH BX
PUSH cx
PUSH DX
PUSH 81
PUSH DI
PUSH BP
PUSH D8
PUSH BS
MOV DX, AX ;save in DX
MOV AX, @DATA jget data segment
MoV D8,AX ;assign data segment
MOV CL, [Color] jget current attribute
MOV AL, {Warning] jget warning color
MoV [Colorx] ,AL jassign to color
MOV AX,0220h jzow 4 / col O
CALL GOTOYX ;position cursor
CALL CSTR_OUT isend string to screen
db 7.7,’ Brror: Press R to Retry or A to Abort. ’,0
CALL HIDE_CUR
CRT1: MOV AH, 6 iDos function number
MOV DL, OFFh ;get char input from
INT 21h jthe keyboard.
Jz CRT1 11f not char try again
AND AL, Srh ;make capital letter
MOV AH, AL sinput to AH
MOV AL, 3 73 = fail the DOS call
(& 14 AH, A’ sis it an Abort ?
JZ CRT2 sexit if an Abort
MOV AL,1 11 = retry the DOS call
cp AH, 'R’ ;is it a Retry ?
JINZ CRT1 :1f not get new char
CRT2: MOV DL, AL ;save return code
MoV AL, [Menu] ;iget menu color
MoV [Color] AL ;assign to color
KOV AX,0220h ;xrow 2 / col O
CALL GOTOYX sposition cursor
CALL CSTR_OUT ;send string to screen
ab ’ ‘.0
MoV {Colox],CL sassign original attri
MOV AX,DX ;restore DO2 return code
POP BS
POP D8
POP BP
POP DI
POP 81
POP DX
POP cX
POP BX
IRET

ENDP INT24




ENDP INTERRUPT HANDLER

Jrmeeons The Pause for set for 1/2 second.
] Input = None
? Output = None
PROC PAUSEK
PUSH AX
PUSH BX
PUSH cx
PUSH DX
XOR AX,AX 1Get ticks function no.
INT 1Aah sget Dos timer ticks
MOV BX,DX tlow byte ticks to BX
ADD BX,S 319 = 1/2 second
PAl: XOR AX, AX ;Get ticks function no.
INT 1Aah ;get Dos timer ticks
cupP BX, DX sjis time run out?
JNC PAl 31£ not loop again
CLC ;clear carry flag
POP DX
POP cx
POP BX
POP AX
RET
ENDP PAUSE
H
H
-~ Open the configuration file for use by the PeedBack program
: Input = name of file in [FileNa]
3 Output = Carry flag set = critical DOS error.
]
PROC OPEN_CONFIG
PUSH BX
PUSH cxX
PUSH DX
PUSH BS
Jo=m==~ locate end of search string
MOV AX,DS
MOV ES,AX
MOV CX, 68 ;max length of string
MOV BX,0ffset Search ;ptr to first byte
MOV AL, 0 ;looking for EndOfStr
KEl: INC BX ;ptr to next byte
o 14 [BX] ,AL ;if this it ?
JZ KE2 scontinue! I found it.
LOOP KE1 11f NO look at next byte
8TC
JMP SHORT KE9 71£f no match exit
Jom-=--- backup until finding the last \
KR2: MOV cx, 12
MOV AL, ’\’
DEC BX
cMP {BX] ,AL
JZ KE3
LOOP KE2
8TC
JNP SHORT KR9 3if no match exit
pomm——- copy file name to end of path
KE3: INC BX
MoV DI,BX ;jdestination ptr
MOV 8I,0ffset FileNa ;source ptr
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KEBS8:
KES:

™ %o % we % e % %o % W N N W

w0
8

FZR2:

MOV cx,13
CLD
REP MOVSEB
open file and save file handle
MOV AX,0ffset Search
CALL OPEN
Jc KRS
MOV (CrGrd) ,BX

set disk drive of open file
XOR AX,AX

MOV [FileDr] ,AL
MOV BX,0ffset Search
nov AX, [BX]

m m' ’ H ’

JNZ KES8

SUB AL, 64

JC KES8

MOV [l‘iloDr] +AL
CLC

POP BS

POP DX

POP cx

POP BX

RET

OPEN_CONFIG

-Read the configuration file into memory.

jnumber of bytes
jauto inc 8I & DI
jcopy all 13 bytes

iptr to path + file name
sopen key file
jgoto main menu on error
;jsave data.fil handle

;zexro to [DiskDr] =
sdefault drive

iptr to path + filename
;get first two bytes
;is a drive given?

;if NO will use default
sconvert to hex value
1if error continue
;save drive of file
;clear carry flag

The data strings are

stored on the heap and a ptr table to the entries is in the data
section. In the table the firat wc.d is the type of data and the

second word is a ptr to the offget in the heap.

Input = none.

Output = carry flag if error in the file.

BX = FulBuf pointer
BP = heap pointer
DX = end of CFGTbl

READ_CONFIG

PUSH AX

PUSH BX

PUSH CcX

PUSH DX

MOV AX,DS

MOV ES,AX

XOR AX,AX

MOV [BOF] ,AL

MOV BP,AX

MOV BX,0ffset CFGTbL1
MOV DX,0ffset CFGTbl + 636
MOV AX, [CPGHA]

CALL GOTO_TOP

JINC FZRO

JMP FXR14

locate a data line in the config file.

CALL PRINT WAIT_MESS

MOV AX, [CPGHA]
CALL READ_ LINE
JNC FZR2

MOV AL, OFFh
MOV [EOF] ,AL

CALL RENOVE SPACES

;save registers

;assign ES = DS

;set EndOfFile = FALSE
;ptr to bottom heap
;ptr to table

;ptr to end of table
;get file handle

;file ptr to BegOfFile
sjcontinue if No error
;exit on DOS error

;inform user of search
sget file handle

31 line from data file
;not EndOfrile

;smark BndOfFile true
31<> 0 = True

;jremove leading spaces




FZRS5:

is it and 8Fl1 data line?
MOV cX,3

DI,Offset SF1Typ
8I,0ffset FilBuf

CMPSB

FZR3

WORD PTR [BX],5
SHORT FZR7

is it and 8Sr2z data line?
MOV cXx,3

MOV DX,Offaet SF2Typ
8I,0ffset FilBuf

§535088

CNPSB
F2R4
WORD PTR [BX] .4
SHORT FZR7

and PRR data line?
cx,3
DI,Offaet PERTYPD
8I,0ffaet FilBuf

MOV

CLD
REPZ
JNZ

MOV

JHP

is it
MOV

MOV

MoV

CLD
REPZ CMPSB

JNZ FZR5

MOV WORD PTR [BX],3
JMP SHORT FZR7
MOV cx,.3

MoV DI,Offset SUPTYD
MOV 8I,Offset FilBuf
CLD
REPZ
JNZ
MOV
JMP
is it
MOV
MOV
MOV
CLD
REPZ
JNZ
MOV

CMPSB
FZR6
WORD PTR [BX],2
SHORT FZR7

a SUB data line?
cx,3
DI,0ffget SUBTyD
SI,0ffmet FilBuf

CMPSB
FZR8
WORD PTR [BX],1

+1

+1

+1

+1

+1

store a string of word integers

INC BX

INC BX

MOV [(8X) ,BP

INC BX

INC BX

CALL COPY_NUMBERS
JMP SHORT FXR11l

is it a group title?
8I,0ffset FilBuf

BYTE PTR [81],"{"

WORD PTR [BX],7
SHORT FXR1l0

t a factor title?
8I,0ffset FilBuf

MOV
cur
JINZ PZRY
MOV
JHP

[vs
»
[ o

FXR11
WORD PTR [BX]),6

§E88

BYTE PTR [8I],"I["
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;loop counter

iptr to 8rl

iptr to data file line
jauto inc DI and S8I
tare the bytes = ?

;1f NO goto next test
sidentify as SFri
istore in memory

31loop counter

iptr to 8PF2

;ptr to data file line
jauto inc DI and 8I
;jare the bytes s ?

;1f NO goto next test
;identify as SF2
jatore in memory

;loop counter

iptr to PER

iptr to data file line
sauto inc DI and SI
jare the bytes = ?

311£f NO goto next test
;identify as PER
;store in memory

sloop counter

iptr to SUP

sptr to data file line
sjauto inc DI and SI
s;are the bytes = ?

;1f NO goto next test
;identify as SUP
;store in memory

;loop counter

;ptr to SUB

;ptr to data file line
sauto inc DI and SI
;are the bytes = ?

s1f NO goto next test
;identify as SUB

;point to the next
sword in table

;ptr to the table
;point to the next
sword in table

;jcopy data into memory
;iread the next line

sptr to data file line
sis this a group title?
;1f NO goto next test
sidentify group title
jcopy to memory

;ptr to data file line
;is this a factor title?
1if NO goto next test
sidentify group title




FXR12:

FXR13:

FXR1l4:

FXR15:

store an asciis string in memory

INC BX

INC BX

MOV (Bx] ,BP

INC BX

IRC BX

CALL COPY_TO_HEAP

is this the last line ?

XOR AL, AL

CuP AL, [EOF]

JNZ FXR13

is this the end of the CFGTbLl ?

CMP BX,DX

JNC FXR12

JMP FZR1

XOR AX,AX

CALL CFG_ERR

8TC
SHORT FXR1l4
WORD PTR [BX].,8
CHECK_CFG
FXR14
SET_DAT_VAR
SHOW_YN
FXR14

DISPLAY CFG

AX, [CFGHA]
CLOSE
FXR1S5
n rd Ax
[creHA] ,AX

DX
cx
BX
AX

EEEEELELH TR

:
:

SET_DAT_VAR

ipoint to the next
sword in table

sptr to the table
spoint to the next
sword in table

jcopy data into memory

;zero AX register
;is EndOfrile TRUE?
jnot zero = EndOfFile

t1is it end of table?
;1f yes display error
jelse read next line
;0 = to many factors
;to many CFG items
;set error flag

;exit on error

;mark EndOfTable
;look for file errors
sexit if file error
;set DRecLn & RNKLn
;show config Y/N?
scarryflag = YES
;show user the data
sclear cf = no error
;save flag register
sget file handle
;close config file
jexit on DOS error
;zero to register
smark file closed
:rescore flag register
;restore registers

the number of data points = number of answer files in config.

PUSH AX

PUSH BX

PUSH cx

PUSH DX

XOR cXx,CX

MOV 81, Offset CFGTDl - 4
MOV AX, 4

ADD 8I,AX

CMP WORD PTR [8SI],8
JZ sbva

is this an answer file ?
CMP WORD PTR ([8I].,6
JNC sDvVl

INC cxX

JMP SHORT SDV1

DRecln = no of answer files + 20

MoV BX,CX
ADD cx, 20

;Zero counter

;ptr to table

slength 2 table entries
;ptr to next type

sis it EndOfTable?

;O0Kl exit loop counter

sis it an answer file?
jif NO continue loop
jcount = count + 1
jcontinue loop

;save number of points
;add ID length




MOV [DRecLn] ,CX
j=~~=-~--~ RNKILn = no of answer files * 7

MOV AX,BX

MOV CL,7

MUL CL

MOV [{RNKLn] , AX

CcLC

POP DX

POP cx

POP BX

PCP AX

RET
ENDP SET_DAT_VAR

e me we % % % % N we

g

NUMO :
NUM1:

;save data rec length

sbar count to AX
;size of rank record

;save size of rank file

Copy number string into memory from the configuration file.
Input = BP ptr to heap storage area

line of text in [FilBuf]
Output = byte integers stored in heap

unsigned integer from 1 - 200

FF = number larger than 200

hex 0 marks the end of the integer string

PUSH AX

PUSH BX

PUSH cxX

PUSH DX

PUSH DI

XOR AX,AX

MOV DI,1l0

MOV BX, Offset FilBuf +2
XOR AX,AX

IRC BX

(o 12 BYTE PTR [BX],Oh
JZ NUM6

(o 14 BYTE PTR [BX],’1l’
JNZ NUM2

MOV BYTE PTR [BX]," 1"
cMp BYTE PTR [BX],’0’
JINZ NUM2A

MOV BYTE PTR [BX],"O"
(o 4 BYTE PTR [BX]1,’;’
JZ NOM6

cup BYTE PTR (BX],":"
JNC NUM4

CcMP BYTE PTR [BX],"O"
Jc NUM4
process the digit

MUL DI

XOR DX,DX

MOV DL, [BX]

SUB DL, "0

ADD AX,DX

JHP SHORT NUM1
process the number if any and continue
CMP AX,0

JZ NUM1

MOV [BP] ,AL

INC BP

JNP SHORT NUMO

process the number if any and exit

o 14 AX,0

; zero number holder
;jmultipler

;ptr past file name
szexro the value

;ptr to next char

sis it endofline?

;1f yes exit

:i8 it lower case "1"
;if NO goto next test
;1f YRS convert to a l
;is it upper case "O"
;1f NC goto next test
;1f YBES convert to zero
;is it comment marker?
;1f yes exit

;is it a digit?

;1f no get next char
;ls it a digice?

;1f not get next char

smultiply by 10
jZero register
;get digit
jconcert to hex
;save value in AX
;get next digit

;is number = 0 ?

;1f YRS skip it

;jstore value in memory
sget next char

71is number = 0 ?




JE NUNS
e AX, 201
Jc NUM7
MOV AL, OFFh
NOM7 : MOV [BP] ,AL
INC BpP
NUMS : XOR AX,AX
Nov [(BP] ,AL
INC BP
CLC
POP DI
POP DX
POP cx
POP BX
POP AX
RET
ENDP COPY_NUMBERS

Input = BP ptr to heap storage area
line of text in {[FilBuf]

K % % %o %o W % we we

ROC  COPY_TO_HEAP

PUSE AX
PUSH BX
PUSH cx
PUSH DX
XOR AX, AX
MoV BX, Offset FilBuf
MOV AH, [BX]
MOV AL,"]"
(o 14 AH, ™[
JZ CTHO
MOV AL,"}"
CTHO: MOV AH,AL
CTH1: INC BX
(o 14 BYTE PTR [BX],Oh
JZ CTH2
cMP BYTE PTR ([BX],AH
JZ CTH2
jumm——- place the character in the text string
MoV AL, [BX]
uov [BP] ,AL
INC BP
JHP SHORT CTH1
Jo-m——- place a hex 0 at the end of the string
CTH2: XOR AX, AX
MOV {BP] ,AL
INC BP
CLC
POP DX
POP (.4
POP BX
POP AX
RET

ENDP  COPY_TO_EEAP

3
3 Remove all leading spaces from the FilBuf string.
) Input = none (asciiz string in FilBuf)
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Output = asciiz text string stored in the heap
byte = hex 0 marks the end of the string

3if YRS skip it

sjis it larger than 2007
11£ NO Store number
jelse mark overflow
istore value in memory

iplace a zero integer
;to mark the Endofstr

Copy a title string into memory from the configuration £file.

;zero number holder
iptr paat file name
;jget staring marker
;close bracket

;is open bracket?

;1f yes goto next test
;else close prentheses
;endOfString marker
;ptr to next char

sis it endofline?

;1f yes exit

;is end of string?

;1f yes exit

iget char from buffer
;place char in heap
sadvance heap pointer
;get next char

;0 = EndofString
;store value in memory
;advance heap ptr




PROC

I e % % % % % W

Output = carry flag = buffer overflow
REMOVE_SPACRS

PUSH AX

PUSH BX

PUSH cx

PUSH DX

PUSH B3

MoV AX,D8

MOV E8,AX

is there a leading space ?
NOV BX,0ffset FilBuf
onp BYTR PTR [BX], ’ '
JNZ REN4

compute the length of the string
MoV AX,O0ffset FilBuf
CALL STR_LENGTH

JC REMS

MOV CX,AX
overwrite the leading space
INC cx

MOV 8I, Offset FilBuf + 1
MOV DI, Offset FilBuf
CLD

REP MOVSB

JMP SHORT REM1

CLC

poOpP ES

POP DX

POP cx

POP BX

POP AX

RET

REMOVE_SPACES

Input = AX = string offset address

Output = AX = number of characters in the string
assumed string less than 256 bytes
carry flag if overflow

STR_LENGTH
PUSH  BX

PUSH CX

MOV BX,AX

XOR cX, X

o BYTE PTR [BX],0h
J2 LEN2

INC BX

INC CL

JNC LEN1

MOV AX, CX

POP cx

POP BX

RET

STR_LENGTH

Input = AX = error type

Output = display message on the screen
CrG_ERR

PUSH AX

jset register &S
;to data segment

;ptr to buffer
;is 1lst char a space?
;1f NO then exit

;address of buffer
iget string length
;exit if overflow
7length to CX

180 hex 0 gets moved
jsource ptr
jdestination ptr

sauto inc DI and SI
;jmove chars to the left
;check for more spaces
;exit no error

computer the length of the ASCii string in the DS segment

;iptr to buffer

;Zero counter

;is it end of str?
;1f yes then done
iptr to next byte
jcounter + 1

sloop 1f not overflow
;Place count in AX




oNpP
JC
MOV
GER1: SHL
NOV

ENDP

CFGE

CfE0
C£El
CcfE2
C£fE3
C£E4
CEE5
CfE6
C£R7
CfES8

w % W %

:

MOV

AX,1711h
GOTOYX
CSTR OUT
[Color],CL
HIDE_CUR
ERR_SOUND
CLOSE_ALL_FILES
GET_CHAR

POP DX

POP CX

POP BX

POP AX

RET

CFG_ERR

+DATA

rr dJw

dw

db

db ’s

db ’s

db ’s

db rs

db ’s

db ]

db ’s

db ’: Rrror code beyond table.

.CODE

BX
cx
DX
AX,
GER

3

AX,1

BX,0ffset CFGErr
BX,AX

AL, [Warning]

CL, [Color]
[Color] ,AL
AX,0207h

GOTOYX

CSTR_OUT

* CrQG file erxoxr! ’,0
AX, [BX]

DSTR_OUT
AX,1500h
MENU_BOX

AL, [Menu)

ICO].O:] +AL
AX,1607h

GOTOYX

CSTR OUT

jis data out of range?
;1f NO continue

;if YES error = 8
;jmulti exrr code by 2
jopen error table base
;add err. offset to base
;warning color

;save original color
;set color

jrow 3/Col 8

;Bet cursor

soutput this line to
;the screen.

;ptr msg string to AX
;display type of error
jrow 21,column 0

;draw menu box

;set color = menu

s;row 23,column 5

*This configuration file can not be used until the error is ’

‘corrected.’,0

;row 23,column 5

"Press any key to return to the FeedBack Main Menu.”",0

;jrestore original color

Offset CEfRO,0ffset CfER1l,0ffset CfE2,0ffset CfE3
Offaet CER4,0ffset CERE5,0ffset CfE6,0ffget CER7,0ffset CEES
’: To many Factors. Divide into two files.’,0

The first data line is not a Group name. *,0

Data line after Group name is not a Factor name. ’,0
Data line after Factor name is not a Self file type. ’,0
An answer file name is not preceded by a Self file. ’,0
An answer file name is missing question numbers. ’,0

A question number is greater than 200. ’,0

A Group contains both SF1 and SF2 file types. ’,0

Check the CFG information entered in the heap for errors.
Input = none

Output = carry flag = data error
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PROC CHRCK_Cra

PUSH AX
PUSH BX
PUSH cx
PUSH DX
MOV AX, 4 joffset factor in table
MOV BX,0ffset CFGTbL1l iptr to CFG table
MOV DX, BX ;jsave the ptr in dx
-~ is the first data member a group name?
MoV cx,1 ;type error number
CcMP WORD PTR [BX],7 ;18 it a group name?
JZ CKEO ;if YES goto next test
JNP CKE1S ;else display error
Jom-==- is each group name followed by a factor name ?
CKRO: INC cx ;type error number
MOV BX, DX ;ptr to CFG table
8UB BX,AX sadjust ptr for an add
CKE1l: ADD BX,AX jptr to next entry
cMpP WORD PTR [BX],8 ;is it end of table?
JZ CKE2 ;1f yes next test
cMP WORD PTR [BX],7 ;is this a group name?
JNZ CKEl 31f NO look somemore
CMP WORD PTR [BX + 4],6 ;is next a factor name?
JZ CKEl ;1f YES loop
JMP CKE15 jelse display error
FEEE LR is each factor name followed by a Self file name ?
CKEB2: INC cxX ;type error number
MOV BX,DX ;ptr to CFG table
SUB BX,AX ;adjust ptr for an add
CKE3: ADD BX,AX ;ptr to next entry
cMp WORD PTR ([BX],8 ;is it end of table?
Jz CKB4 ;1f yes next test
cMP WORD PTR [BX]),6 ;is this a group name?
JNZ CKE3 ;1f NO look somemore
cMP WORD PTR [BX + 4],5 jis next a SFl name?
Jz CKE3 ;if YES OK next test
cMP WORD PTR [BX + 4].,4 ;jis next a SF2 name?
JZ CKE3 ;if YBES OK next test
JMP SHORT CKE15 jelse display error
jomm—-—- is each Other file name preceded by a self file name ?
CKR4: INC cx s type error number
(o) 4 BX,DX iptr to CFG table
SUB BX,AX ;adjust ptr for an add
CKEB5: ADD BX,AX ;ptr to next entry
cMp WORD PTR [BX],8 ;is it end of table?
JZ CKR6 ;1f yes next test
cMP WORD PTR ([BX],4 ;is this an other name?
JNC CKES 11f NO look somemore
(o 1] WORD PTR [BX - 4],5 ;is preced SF1 name?
JzZ CKR5 ;1f YBES OK next test
cMp WORD PTR [BX - 4],4 ;is preced SF2 name?
JZ CKES ;1f YES OK next test
JMP SHORT CKEl5 jelse display error
Jomm——- is each file name follow by an answer string of one or more numbers ?
CKE6 : INC cx ;type error number
MOV BX,DX ;ptr to CFG table
SUB BX,AX sadjust ptr for an add
CKRB7: ADD BX,AX jptr to next entry
cHp WORD PTR [BX],8 3is it end of table?
Jz CKE1l0 ;1f yes goto next test
CMP WORD PTR [BX],6 ;is this a file name?




CKR11l:

CKEl2:

CKE1lS5:

CKER16:

ENDP

and

N va N % %o % % N W

JINC CKE? 31f RO look somemore
MOV BP, [BX + 2] 1get ptr heap address
Lo 1] BYTE PTR [BP],0 71is it End of 8tring?
JZ CKE1lS5 ;YES = number error
look for integers > 200 marxrked as FFh

INC cx ;marker for overflow
(o 14 BYTE PTR [BP],O 7is this EndoFsString?
JZ CKES sif Yes exit loop

(o 1 4 BYTE PTR [BP],OFrh ;is it overflow exror
JZ CKE1l5 ;j1f YRS goto error
INC BP jptr to next integer
JNP SHORT CKES ;loop until EndOfstr
DEC cx smarker for No numbers
JNP SHORT CKR7 1loop until EndOfTable

look for SFl and SF2 files in the same group.
Note: must be last test because ptr to CFG table in DX is overwritten

INC cX ;advance 2 because last
INC cx jtest checked to errers
MoV BX,DX ;ptr to CFG table

SUB BX,AX ;adjust ptr for an add
ADD BX, AX ;iptr to next entry

cMP WORD PTR [BX],8 ;is it end of table?
JZ CKE16 ;if yes exit CFG OKI!
CMP WORD PTR [BX1,7 ;is this a group name?
JINZ CKEll ;1f NO look somemore
ADD BX,8 ;ptr to 1lst self file
MoV DX, 0504h 35 = SF1 4 = SF2

CMP DL, [BX] ;is file = 47

JNZ CKE1l3 ;if NO then dl=4 file=5
MOV DL, DH ;elge dl = 5 file =4
look until end of table or next group name.

XOR DH,DH ;make a 16 bit number
ADD BX,AX ;ptr to next entry

cMP WORD PTR [BX],8 ;is it end of table?
JZ CKE16 ;1f yes exit CPG OK!

o 14 WORD PTR ([BX],7 ;is this a group name?
JZ CKEl2 ;if YES loop

cMP [BX] ,DX s;is it the wrong file?
JINZ CKR14 ;1f NO loop

MOV AX,CX ;err type to ax

CALL CFG_ERR ;display the error

sSTC ;set error flag

POP DX

POP cxX

POP BX

POP AX

RET

CHECK_CFG

Copy a heap integer string or an ascii test string to the FilBuf.
It will work on the integer strings because they are byte intergers

0 is not used as an integer but as an endofstring marker.

Input = AX = ptr to string in heap
Output = length of string in AX

COPY_HEAP STR

PUSH BX
PUSH cx
PUSH DX
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PUSH D8

PUSH ) 1]

MOV 8I,AX i1 source ptr

*¥ov AX,DS ;set register ES

MoV B8, AX ito data segment

MOV AX, 88 ;set register DS

MOV D8, AX ito the stack segment

XOR CX,Cx 180 hex 0 gets moved

MOV DI, Offset FilBuf ;destination ptr

CLD sauto inc DI and SI
CPP1: o BYTE PTR [SI]),O 1is it endofstring?

Jz CPP2 ;if yes exit else

INC cx ;inc line ptr

MOVSB jmove the byte

JNP SHORT CPP1 icheck the next byte
CPP2: MOVSB jmove hex 0 also

MOV AX,CX ;1line length to ax

POP BS

POP D8

POP DX

POP cxX

POP BX

RET

display the configuration file data to the screen
Input = [CGFTbDl] data table points to heap data strings
Output = display heap data to the screen

Mo % e v~

ROC DISPLAY CFG

PUSH AX

PUSH BX

PUSH cx

PUSH DX

MoV BX,0ffset CFGTDbl ;ptr to group in table
MOV DX,BX ;save last group ptr

snote all group
DS80: MoV

names or new pages start here

AL, [Normal]

:get normal color var

MOV {Color] ,AL ;set set color to normal

MoV CX,0027h ;set row/col ptr = 0

CALL CLEAR_SCREEN

PUSH BX ;store current ptr

cMP WORD PTR ([BX].,7 ;is this a group title?

JZ DSS1 ;if Yes continue else

MOV BX,DX ;get last group ptr
D881: MOV AX, [BX + 2] iptr to group name

POP BX ;restore current ptr

CALL COPY_HEAP_ STR ;move to [FilBuf)

SHR AL,1 ;divide length by 2

SUB CL,AL ;center group title

MOV AX,CX ;row/col ptr

CALL GOTOYX ;place cursor

MOV AX,0ffset FilBuf ;ptr to string

CALL DSTR_OUT ;show the group title

CMP WORD PTR [BX],7 ;is this a group title?

JNZ D882 ;if NO it is Factor

ADD BX, 4 :ptr to Factor title

XOR cX,CX srow 0/column 0

;Note all factor names start hear

D882: ADD
XOR

CH,2
CL,CL
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ITOW = TOW + 2
;8et column = 0




CALL FACTOR NAME
ADD BX,4
DEC CH
jall file types start here
D883: MOV CL,1%h
INC CH
MOV AX,CX
CALL GOTOYX
MOV AX, [BX]
DEC AX
SHL AX,1l
MOV 8I,AX
MOV AX,Offset FilTbl
ADD 8SI,AX
MOV AX, [ST]
CALL DSTR_OUT
MOV AX, [BX « 2]
CALL COPY HEAP STR
MOV SI,Offset FilBuf
DSS4: MoV AL, (8I]
P AL, 0
JZ D8ss
PUSH SI
CALL CSTR_OUT
db " n . 0
POP SI
XOR AH, AH
CALL BIN_OUT
INC SI
JMP SHORT DSS4
D8S5: ADD BX, 4
MOV AX, [BX]
SUB AX, 6
JC DSs3
JINZ DSSSB
[EEEE TR will this factor fit on the screen
PUSH BX
MOV CL,CH
DSS5A: ADD BX, 4
INC CL
CMP WORD PTR [BX],6
JC DSSSA
POP BX
CMNP CL, 20
Jc D882
joee--- page break
DSS5B: CALL CFG_MESSAGE
Jc DS86
cMP AX,0
JZ DS85¢C
MOV DX, BX
DEC AX
JINZ DSsSé
D885C: JIMP D8sSo
D886 POP DX
POP cX
POP BX
POP AX
RET
ENDP DISPLAY CFrG

-DATA
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1display factor name
iptr to file type
jTOW=axow -~ 1

;jstart in col 25
jrowarow+l

jrow/coel to ax

;MOVe Ccursor

iget file type
;convert 0 - 5
;multiply by 2

7store Sffmet in SI
;ptr to base of table
;add offset to base
;get ptr from table
;display the type name
iptr to question no
;move to [FilBuf)
iptr to file buffer
;get number

;is it endofstring?
;1f YES exit loop
;save SI pointer
ispace before number
;this routine does not
;restore SI pointer
jconvert to 16 bits
;display number

;ptr to next byte

;jpoint to next entry
jget data type in ax
;is it a file type?
;1f yes do again

i<> 0 is group or end

;save current pointer
;place row count in cl
;ptr to next data type
;row+l in case we loop
;is it a file type?
;loop if YES

;jrestore current ptr
;will it £it on page?
;1f YES display factor

;stop at page break
jexit on escape key

;is it a factor name?
;1f YBS goto the top
;jupdate the group name?
;is it a group name?
:1f NO then exit

;1f YES goto the top
jrestore registers




PILTD1l dw Offset FILS4,0ffset FILS3,0ffset FILS2
dw Offset FILS1l, Offset FILS1
rFILS1 db ‘ Self:’,0
PILS2 db ’ Peers:’,0
FILS3 ab ’ Superiors:’,0
FILS4 ab *Subordinates:’,0
.CODE
’
’
o= Display a Factor Name to the screen.
) Input = BX = ptr to Factor Name data type
! CX = row/col
i Output = Pactor name to the screen
’ This routine will split name if larger the 24 characters.
: It aborts the Z=ame if it is longer than 36 characters
: or a single word with more then 24 letters.
3
PROC FACTOR_NAME
PUSH AX ;save registers
PUSH BX
PUSH X
PUSH DX
MOV AX, [BX + 2] iptr to factor name
CALL COPY_HEAP STR jmove to [FilBuf]
(o 1 AX, 37 3is name length > 367
JNC FANS 14if YES do not display
cup AX, 25 ;is name length > 24 ?
Jc FAN4 11f NO display string
Jomm——— look for a place to divide the factor name into two lines
DEC AX ;lenth = length -1
FAN1: MOV BX, Offset FilBuf ;ptr to beg if string
MOV DXx,BX ;save start ptr in dx
ADD BX,AX jptr to last char in str
op BYTE PTR (BX],’ ;is this a space ?
JZ FAN2 11f yes goto next test
(o 1] BYTE PTR [BX],’/’ sis it a backslash ?
Jz FAN2 ;1f YES goto next test
DEC AX jlenth = length -1
Jz FANS sjexit if can not divide
JNP SHORT FAN1 jelse look a next char
Jome——- have we shorten it enough ?
FAN2: o 14 AX, 25 sis name length > 24 ?
Jc FAN3 ;1f YES split name
DEC AX 1lenth = length -1
JHP FAN1 11f NO keep looking
-~ split the factor name
FAN3: XOR AL,AL 10 = endofstring marker
MOV {(BX] .AL jmark end of first atr
Jommm-- display 2nd half of string
INC CcH jpointer to next row
MOV AX,CXx jrow/col ptr
CALL GOTOYX iplace cursor
INC BX 1ptr to beg. of 2nd half
MOV AX,BX 1ptr to string
CALL DSTR_OUT sshow the group title
DEC CH jrestore original row
Jo==-=~ display 1lst half of string :
FANY: MOV AX,CXx srow/col ptr
CALL GOTOYX iplace cursor
MoV AX,0ffset FilBuf 1ptr to string
CALL DSTR_OUT ;show the group title
FANS 3 POP DX jrestore registers
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CFF2:
CFPF3:

Instructions for use of the display configuration.

POP cx

POP BX

POP AX

RET

FACTOR_NAME

Input = None
Output = None
CFG_MESSAGE

PUSH AX

PUSH BX

PUSH cX

PUSE DX

MOV CL, [Color]
MoV AX,1600h
CALL GOTOYX
MOV AL, [Menul
MOV [Colorx] ,AL
CALL CSTR_OUT
db 201, 78 DUP (205),187
db 186, 78 pup (' ’),186
db 200, 78 DUP (205),0
MOV BL,AL

MOV AH,0Sh
NOV AL,188
MOV BH,0

MOV cx,1

INT 10h

MOV AX,1718h
CALL GOTOYX
CALL CSTR_OUT
db ‘Press Any Key to
MOV [Color] ,CL
CALL HIDE CUR
CALL GET_CHAR
cMp AL,1Bh

JINZ CFF2

8TC

JMP SHORT CFFP3
CLC

POP DX

POP cxX

POP BX

POP AX

RET

CrG MESSAGE

Ask a Yes or no question.

Input = None

Output = Carry Flag = YRS
BHOW_YN

PUSH AX

PUSH BX

PUSH cx

PUSH DX

CALL CLEAR MESSAGE

MoV

AL, [Warning]

Continue’,0
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;save registers

;get current color
srow 22/column 0

;set cursor position
jclange color attribute
; for scren output.
sdraw menu box

;all except last byte.
;the screen to scroll
71in row 25, col 80.
jcolor to BL

jwrite char funct no.
;last character of box
;page 0 assumed
;number of bytes
;write last byte

jrow 22,column 12

;restore orig color

:is it an escape key?
;1f NO exit

;1f YES set carry flag
;and exit.

;clear carry flag
jrestore registers

;save registers

swarning color




8Hl:

SH2:

SH4:
8SHS:

L}

Y ~e % % W % N N N W We % W

MOV (Colorx]) ,AL ;set color

MOV AX,0212h jxrow 3/Col 12

CALL GOTOYX ;set cursor

CALL CSTR_OUT ;display warning
db * View the configuration information ? Y/IN] ’/,0

MOV AL, [Normal) jnormal color

MOV [Colorx] ,AL ;jset color

CALL HIDE_ CUR

CALL GET_CHAR

AND AL,5Fh jturn off bits 6 & 8
(o 14 AL,’N’ ;is it No?

JZ SH4 31f yes exit

CMP AL, ODh ;is it <Enter>?
JNZ SH2 ;1f not continue
8TC ;oet carry flag
JMP SHORT SH4 jexit

CMP AL,’Y’ jis it Yes?

JNZ SH1 ;11f not get another
8TC ;set carry flag
JIMP SHORT SHS jexit

CLC ;clear carry flag
POP DX ;jrestore registers
POP X

POP BX

POP AX

RET

SHOW_YN

Open auxiliary filea. DO NOT DISPLAY ERROR MESSAGE

Input = AX = ptr ASCIIZ file type.
Assumes [Search] already has a correct path and file name.

Output = Carry flag set if an opening error AX = errorxr
file size in AX and DX; File Handel in BX.
File ptr at the beginning of the file.

Note: Registers are not saved.

OPEN_QUIT

MOV BX,AX 1save file type offset
MOV AX,DS ;assign ES to the

MoV ES,AX ;data section

MOV AX,0ffset Search ;ptr to path + file name
MOV CX,AX ;save str beginning ptr
CALL STR_LENGTH jget length of string
SUB AX, 4 s;length - 4 = * "

ADD AX,CX iptr to the period

MOV DI,AX ;sdestination ptr

MOV SI,BX ;source ptr

CLD sauto inc SI & DI

MOV cx,5 ;number byte to move
REP MOVSB ;move type to Search

MOV

open file and save file handle

DX,0ffset Search

;ptr to path + file

MOV AH, 3Dh sjopen file & get handle
MOV AL,42h ;share/read/write mode
INT 21h stry to open file.

Jc OAl jcarry = opening error
MOV BX,AX 1£ile handle in BX

XOR AX,AX szero AX
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DH1:

DH2:

DH4:
DHS5:

W oo % % % % % % o

MoV CX,AX
MOV DX, AX
MOV AX,4202h
INT 21n
cLC
RET

OPEN_QUIT

Input = None
Output = Carry Flag = YES
DATA_YN

PUSH AX

PUSH BX

PUSH (o2 4

PUSH DX

CALL CLEAR MESSAGE
MOV AL, [Warning]
MOV {Color] ,AL
MOV AX,020Ch
CALL GOTOYX
CALL  CSTR_OUT

db

MOV AL, [Normal)
MOV [Colorx] ,AL
CALL HIDE CUR
CALL GET_CHAR
AND AL,5Fh

P AL,’'N’

JZ DH4

CMP AL, 0Dh

JZ DH2

(o 1] AL,’Y’

JINZ DR1

STC

JMP SHORT DHS5
CLC

POP DX

POP cx

POP BX

POP AX

RET

DATA_YN

Ask a yes or no question.

1off set from EO¥
1= 0 in CX AND DX.
iposition at ROP
isize of £ile to
sAX and DX

}save registers

jwarning color
:set color

jrow 3/Col 12

i set cursor
;display warning

’ Do you want to create a FeedBack data file ? [Y]/N ’,0

snormal color
;set color

sturn off hits 6 & 8
s1is it o7

3if yes exit

s1is it <Enter>?

1if not continue
;is it Yes?

11f not get another
;set carry flag
sexit

jclear carry flag
jrestore registers

Does the Data file size match the configuration information?
Input = AX & DX = size of data file

Output = Carry Flag = error if DAT file is not the correct size

Blse:
Sets [MaxID]
Sets [DNXLn]

IS_DATA_CORRECT

PUSH
PUSH
PUSH
PUSH
cup
JZ

AX
BX
cx
DX
AX,0
ISDp3

number of ID numbers in the DAT file
expected no of bytes in the index file.

;save registers

7is the file empty?
;1f yes display error

MaxId = Data File sixze in bytes / DataRecordLength




;jget data record 1ln
1¥ile 1n/Rec 1ln

iis remainder = ¢
jerror in size
snumber of students

]

322=IDfield + DRecNo
jtimes MaxID =

isize of index file
jexit no error
swarning color
;set color
jrow 3/Col 12
;set cursor
;jdisplay warning

:normal color

}set color

jset carry flag
sexit

iclear carry flag
;restore registers

MOV CX, [DRecLn]
DIV o2 ¢
cMP DX, 0
JNZ ISD3
MOV [(MaxID] ,AX
Jomm——- Index size in bytes = NaxID * 22
MoV CL, 22
MUL CL
MOV [XDXLn] ,AX
JMNP SHORT 1ISD4
ISD3: MOV AL, [Warning]
MOV (Colox] ,AL
MoV AX,0107h
CALL GOTOYX
CALL CSTR_OUT
db * The data file is not compatible with the’
db ' configuration file. ‘,0
MOV AL, (Normal]
MOV [Color] ,AL
8TC
JMNP SHORT ISDS5
ISD4: CcLC
I8D5: POP DX
POP cx
POP BX
POP AX
RET

Y™ % %o Ne % N % N ne

PUSH
PUSH
PUSH
PUSH

g8

"RerEes

-
]
[
]
]
]
'

-

L]

Open DAT file and check to see it is the correct size
input = none
output = carry flag if DAT file is not correct size

CALLS IS_DATA CORRECT that sets the following variables

[MaxID] number of ID numbers in the DAT file
{DNXLn] expected no of bytes in the index file.

ROC  OPEN_DATA_FILE

AX

BX

cxX

DX

AL, [Normal]l
{Color] ,AL
AX,AX

MENU_BOX
AX,Offset DATTYPD
OPEN_QUIT

OPD3

{DATRHA] ,BX

IS _DATA_CORRECT
OPD3

a rank file the correct size ?

MOV AX,O0ffset RNKTypD

CALL OPEN_QUIT

Jc OPD1

MOV [RNKEHA] , BX

o 14 AX, [RNKLn]

JZ oPD1

CALL DELETE_RANK_FILE
jomem=- Is the index file the correct size ?
OPD1: MOV AX,O0ffset NDXTyp
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;save registers

;get normal color var
;set set color to normal
;row 0 and columm 0
;draw top menu box

;save file handle
;data size = config?
sexit on size error

jopen rank file if

sit is present?

1If not found next test
;save rank handle

1is size correct?

;if yes look for index




CALL OPRM_QUIT
Jc OPD4
MOV [NDXHA] , BX
MOV BX,AX
MOV AX, [MaxID)
INC AX
INC AX
MOV cx,32
MUL cxX
Lo 1 AX,BX
JZ OoPD4
CALL DELETE NDX FILE
JNP SHORT OPD4
OPD3: MOV AX, [DATHA]
CALL CLOSE
JC OPD3A
XOR AX,AX
MOV [DATHA) ,AX
OPD3A: CALL DATA_YN
JNC OPDS
CALL MAKE DATA FILE
JC OPDS
OPD4: CLC
OPDS : POP DX
POP cx
POP BX
pOP AX
RET
ENDP OPEN_DATA_FILE
}
.CODB
------ Close an open file

Input = AX = File Handle

N we % % % %

Note: Major registers saved.
ROC CLOSE
PUSH AX
PUSH BX
PUSH cx
PUSH DX
MOV BX,AX
(o 14 BX, 0
Jz CLO3
MOV AH,3Eh
INT 21h
JNC CLO3
CLO1l: CALL CLEAR_MESSAGE
MOV CL, [Color]
MOV AL, [Warning]
MOV [Colorx] ,AL
NOV AX,0207h
CALL GOTOYX
CALL CSTR OUT
db
MOV [Color] ,CL
CALL  HIDE_CUR
CALL ERR_SOUND
CALL GET_CHAR
8TC
CLO3: POP DX
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s1look for index file
sexit if not found
ssave file handle
1save file size

sget number of records
jcorrect size =
132(IDs + 2) bytes
1index record length
jAX = index file size
1is it correct size?
11f yes exit OK!

;also close rand file
;get data file handle
;close bad data file
;exit on DOS error
;zZero to register
smark file closed
jcreate the file ?
;if NO then exit
sbuild a data file
jexit on exrror

jclear carry = data OK!
jrestore registers

Output = None (message displayed and carry flag set on error)

;jsave registers

;file handle

:1Is the file open?
sexit 1if file closed.
iclose f£file function no
sclose REST.FIL

sexit if successful.

;save current color
swarning color

;set color

jrow 3/Col 12

;1 set cursor

, ;display warning
‘Error closing file. Press Any Key to Continue. ’,0

1restore color

i1set carry flag for ret
jrestore registers




POP cx
POP BX
POP AX
RET
ENDP CLOSE
]
:
Jo=em-- Close the data files used by the FeedBack program
] Input = None
3 Output = None (message displayed and carry flag set on error)
: Note: Major registers saved.
’
PROC CLOSE_ALL_FILES
PUSH AX
PUSH BX
PUSH cx
PUSH DX
Jom——-- clear variables
CALL CLEAR PERCNT ;set percentiles = 0
XOR AX, AX ;jzexro to AX
MOV cXx,6 1loop counter
MOV 8I, Offset ROF ;pointer to file vars.
CLAO: MOV {sx], ax ;set all file variables
INC 8 ;except [FileDr] to 0O
INC sI
LOOP CLAO
MoV cx,9 71loop counter
MOV 8I,0ffset CFGHA ;ptr to 1st file hd
CLAl: NOV AX, [8I] ;get file handle
CALL CLOSE jclose the file
JC CLA2 jon error leave handle
XOR AX,AX 30 = file is closed
NOV [8I] ,AX ;oark the file closed
CLA2: INC 8I sptr to next file hdl
INC sI
LOOP CLAl sloop thru all files
POP DX jrestore registers
POP cxX
POP BX
POP AX
RET
ENDP CLOSE_ALL FILES
;
]
R Check to make sure a feedback file is in the directory.
b Input = None
’ Output = Carry Flag if no file is open.
’
PROC I8 _SLD
PUSH AX ;jsave registers
PUSH BX
PUSH cx
PUSH DX
XOR AX,AX 1zero to AX register
cup [MaxFilel ,AL jwere data files found?
JZ NCrl ;0 means NO files
JNP NCra sexit if found
NCFl: MOV CL, [Color]
MOV AL, [Warning] jwarning color
NV [Colozx] ,AL ;set color
MOV AX,020Bh srow 3/Col 12
CALL GOTOYX ;set cursor
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NCra:

CALL
éb
ab
MOV
CALL
CALL
8TC

POP
POP
poP

18_SLD

CSTR_OUT sdisplay warning
! No *.CPG files found in the directory! Press Any Key '
‘to Continue. ’,0
[Color] ,CL jrestore original color
HIDE CUR
GET_CHAR

iset carry flag
DX jrestore registers
X
BX
AX

Inform the user the file is being opened.
Input = None
Output = None

READ_MESS

PUSH AX

PUSH cx

MOV CL, [Color] ;jsave orig. color attr
MoV AL, (Warning] swarning color

MOV {Color] ,AL ;set color

MoV AX,0209h ;row 3/Col 12

CALL GOTOYX ;jset cursor

CALL CSTR_OUT sdisplay warning

db 4 Reading File 1,0

MOV [Color],.CL irestore orig. color att
CALL HIDE_CUR

POP cx

POP AX

RET

READ_MESS

Clear the second line of the meu box
Input = None
Output = None

CLEAR_MESS
PUSH AX
PUSH BX
PUSH cX
PUSH DX
MOV CL, [Color] ;save orig. color attr
MOV AL, [Menul ;set menu color
MOV [Color] ,AL schanges color attribute
NOV AX,0207h jrow 2 and column 7
MOV BX,024Eh srow 2 and column 78
CALL CLEAR WINDOW ;1clear out old message.
MOV AX,020Fh jrow 2,column 7
CALL GOTOYX
CALL CSTR_OUT
db ‘Press the <Enter> key to open the highlighted file.’,0
MOV [Color] ,CL jrestore orig.color attr
pOP DX
POoP cx
POP BX
roP AX
RET
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CLEAR MESS

------ Read a line from a file into the 256 byte ‘FilBuf’ buffer.
valid file handle must be in AX

Input =
Output = sets

[EOF] <> 0 when EndOfFIle is reached.

Carry flag = file closes or file ptr already at EndOfFile.

LineFeeds (0OAh) and WP page break (D4h) are convert to hex 0.
Only the lower set ASCII characters are placed in the buffer.

No control codes etc.

Only the first 256 bytes of the line are saved in the buffer but the
procedure will keep reading until EndOfPile or an OAh or D4h is reached.

OAh is a line feed and WP EndOfLine marker.

DO8 text files end each line

with ODh a carrage return followed by a line feed OAh.
(D4h is a WP page break marker)

s;read 1 byte

;is the file open?
1if not Exit
;store file handle

smark position in buffer
;mark end of buffer

;is ptr at endoffile

;1f yes Exit

sread file function no
sbuffer ptr to DX

;get byte

;end of file?

;did it read a byte?

;1f no then EndOfFile
sget char in AL

;is it the endofline ?
;if YBS exit

;is it WP page break ?
;1f YES exit

;is 8th bit on?

;if yes read next char?

;is it a control char?

ROC READ LINE
PUSH AX
PUSH BX
PUSH cxX
PUSH DX
PUSH SI
PUSH BP
CcMP AX,0
JZ REE2
MoV BX,AX
XOR AX,AX
MOV 81,0ffset FilBuf
MOV BP,0ffset FilBuf + 255
cMp [ROF] ,AL
JNZ REE2
Jom———- read 1 byte from data file
MOV cx,1
REE1: MoV AX,3F00h
MOV DX,SI
INT 21h
JC REE3
cMpP AX,CX
JNZ RRE3
MOV AL, [8I]
cMp AL, OAh
JZ REE4
cMP AL, 0D4h
JZ RER4
cMp AL,128
JNC REE1
CMP  AL,32
Jc RERE1
cMp BP,SI
Jc REE1l
INC 8I
JMP SHORT REE1l
REE2: 8TC
JNP SHORT REES5
REE3: MOV AL, OFFh
MoV [(EOF] ,AL
REE4: XOR AL,AL
MoV {s1] ,AL
CLC
REES: POP BP
POP 81
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11f yes read next char
;is buffer full ?

;if yes read until ODh
;1f no advance buffer
;ptr & get another char
;set carry flag

sexit finished file.
snon zero = end of file
;smark endoffile true
;place endofline

;in data file buffer
;clear carry flag




M % % % % me e N % W we N %

g

RSF2:
RSP3:

R8F4:

POP
poP
POP
POP
RET
READ_LINE

RRAR

-Read a line from a file into the 256 byte ‘SFlBuf’ buffer.
Input = none
Output = sets [SF1EOF}<> 0 when EndOfFrIle is reached.
Carry flag = file closes or file ptr already at EndOfFile.
NOTES:
LineFeeds (0OAh) and WP page break (D4h) are convert to hex 0.
Only the lower set ASCII characters are placed in the buffer.
No control codes etc.
Only the first 256 bytes of the line are saved in the buffer but the
procedure will keep reading until EndOfFile or an OAh or D4h is reached.
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READ_SF1
PUSH AX
PUSH BX
PUSH (09 4
PUSH DX
PUSH 81
PUSH BP
MOV AX, [8F1HA)
o 14 AX,0 ;is the file open?
JzZ RSF2 ;1if not Exit
MOV BX,AX ;atore file handle
XOR AX, AX
Mov 8I,0ffset SF1Buf smark position in buffer
MoV BP,0ffset SF1Buf + 255 smark end of buffer
Ccup {SF1EOF] ,AL ;is ptr at endoffile
JNZ RSF2 ;1f yes Exit
-read 1 byte from data file
MOV cx,1 ;read 1 byte
MOV AX,3F00h ;read file function no
MOV DX, SI sbuffer ptr to DX
INT 21h iget byte
Jc RSPF3 send of file?
CMP AX,CX 1did it read a byte?
JNZ RSF3 ;if no then EndOfFile
MOV AL, [8I] ;get char in AL
CMP AL, OAh ;is it the endofline ?
JZ RSF4 ;1if YES exit
cupP AL, 0D4h ;is it WP page break ?
JZ RSr4 ;if YES exit
CMP AL, 128 :is 8th bit on?
JNC RSri ;1f yes read next char?
CMP AL,32 1is it a control chax?
Jc RSF1 3if yes read next char
(o 14 BP, SI ;is buffer full ?
Jc RSF1 31if yes read until ODh
INC 8I ;1f no advance buffer
JMP SHORT RSPl iptr & get another char
8TC ;set carry flag
JMP SHORT RSF5S jexit finished file.
MoV AL, OFFh jnon zero = end of file
MoV [8F1EOF] , AL jmark endoffile true
XOR AL, AL splace endofline
MOV (811 .AL ;7in data file buffer
cLe jclear carry £flag




REFS: POP BP
pOP 81
POP DX
POP cx
POP BX
POP AX
RET

ENDP  READ_SF1
H

F
1Place the file pointer at the begining of the open file.

’ Input = a valid file handle in AX
? Output = Carxy flag = error
PROC GOTO_TOP
PUSH AX
PUSH BX
PUSH cxX
PUSH DX
PUSH 81
PUSH DI
PUSH BP
P AX,0 sis file open?
JNZ TOP1 sif open goto next test
STC jelse set error flag
JMP SHORT TOP2 sexit on error
jrmem—— place file pointer to the beginning of the file
TOP1: MOV BX,AX ;jstore f£ile handle
XOR AX,AX ;zero register
MOV CX,Ax ;set offset = 0
MOV DX, AX :set offset = 0
MOV AX,4200h ;jset file pointer no.
INT 21h ;set to beg. of file
Jc TOP2 sexit if error.
XOR AL, AL ;jzerp to register
MoV [(EOF] ,AL ;set EndOfFile = False
CLC
TOP2: POP BP
POP DI
pPoP s8I
POP DX
POP (02.¢
POP BX
POP AX
RET

:
;Checks [FileDr] to make sure there is —oom for data

: Input = none
) assumes [FileDr] is pointing the desired drive
: 0 = default, 1 = A, 2 = B, etc
H Output = Carry flag = if not enough room
PROC IS_FULL
PUSH AX
PUSH BX
PUSEH cx
PUSH DX
PUSH BP
MOV DL, {FileDr] jget file drive no.
MOV AX,3600h ;disk space function
INT 21h sget disk space
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P AX, OPFFFHh i1is drive wvalid?
J2 Igr3 jif RO exit error
oar BX, 2 savail cluster > 2
JNC I8r4 iyes OK! lots of room
CALL FULL_RRR jelse inform user
I8F3: 8TC
JMP SHORT I18¥FS
I874: CLC
I8P5: POP BP
POP DX
POP cx
POP BX
POP AX
RET
H
3 Input = none
) Output = none
PROC FULL_ERR
CALL CLEAR_MESSAGE
MoV AL, [Warning] ;warning color
MOV CL, [Color] ;save original color
MOV {Color] ,AL ;set color
MOV AX,0209h ;jTow 3/Col 8
CALL GOTOYX ;set cursor
CALL CSTR_OUT ;display warning
db ! Not enough Disk Space! ‘
db ! Press Any Key to Continue. ’,0
MOV [Color] ,CL irestore original color
CALL HIDE CUR
CALL ERR_SOUND
CALL GET_CHAR
RET
ENDP FULL_ERR
ENDP Is_FULL

Input = none
Output = carry flag = DOS error
File handle is in [DATHA]
File contains zero bytes.
WARNING: this proceedure will erase an existing file with the same name.

e " % % W

ROC

OPEN_NEW_DATA_FILE

PUSH
PUSH
PUSH
PUSH
XOR

§84¢8

nov
CALL
SUB

ADD

L

AX

BX

cx

DX

u,“

[DATHA4]) , AX
AX,DS

ES,AX

AX,0ffset Search
CX,AX
STR_LENGTH

“'4

AX,CX

DI ,.AX

8I,0ffset DATTyYp

u,s
MOVSB

AX, Offset Search

CREATE

;save registers

jzero to ax register
;set file handle to 0
;assign ES to the

;data section

;ptr to path + file name
;isave str beginning ptr
sget length of string
slength - 4 = »,*

iptr to the period
;destination ptr

sptr to file type name
sauto inc SI & DI
;number byte to move
;move type to Search
sptr to name of file
;open an empty file




Jc Ccpri ;jexit on DOS error

MOV {DATHA] , BX ;jsave file handle

CLC ;clear carry = data OK!
CDF1: POP DX ;jrestore registers

POP cx

POP BX

POP AX

RET

ENDP  OPEN_NEW _DATA FILE

}
H Input = none

’ Output = carry flag = DOS error

3 WARNING: this proceedure will erase an existing file.
:

P

PUSH AX ;save registers

PUSH BX

PUSH cx

PUSH DX

MOV AX,D8 ;assign ES to the

MOV ES,AX ;data section

MOV AX,0ffset Search iptr to path + file name

MOV CX,AX ;save str beginning ptr

CALL STR_LENGTH ;get length of string

8UB AX, 4 }ltngth -4 ="."

ADD AX,CX ;ptr to the period

MOV DI,AX ;destination ptr

MoV 8I,0ffset DATTYD ;ptr to file type name

CLD sauto inc 8I & DI

MOV cx,5 ;jnumber byte to move

REP MOVSE ;jmove type to Search

NOV AX, Offset Search ;ptr to name of file

CALL DEBLETE FILE jerase file

Jc DDr1 ;jexit on DOS error

XOR AX,AX ;zero to ax

MOV {DATHA] ,AX szero file handle

MOV [MaxID] ,AX ;jzero no of ID’s

CcLC ;jclear carry = data OK!
DDF1: POP DX ;jrestore registers

POP cx

poP BX

POP AX

ENDY DELETE_DATA_ FILE

Does the config information call for this answer file.
input = AX = file type number
S5=P0S1 4=P082 3=PER 2=8U0P and 1=SUB
output = cf = NOT NEEDED

I me % %% % % N we

ROC IS_FILE NEEDED
PUSH AX ;save registers
PUSH BX
PUSH x
PUSH DX
MOV CX,AX ;save type in cx
MOV BX,0ffset CFGTDb1l ;ptr to beg of table
MOV AX, 4 soffset to next entry
ISN1: cMP WORD PTR [BX],8 ;is it end of table?
J2 I8gN2 ;if YES exit not needed
cuP WORD PTR (BX],CX ;is the file needed?
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JZ ISN3
ADD BX,AX
JuP SHORT ISN1

I8N2: 8TC

ISN3: POP DX
POP cXx
POP BX
POP AX
RET

ENDP IS_FILE NEEDED

------ Open files. DISPLAY ERROR MRSSAGE

Input = AX = ptr ASCIIZ file tyye.

Note:

N me me % me % % % W N W e N

file size in AX and DX;

Registers are not saved.

ROC OPEN FILE

BX,AX
AX,DS8
BS,AX
AX,O0ffset Search

ENDP OPEN FILE

;if YES exit needed
;point to next entry

icarry flag = NO
irestore registers

Agsumes [Search] already has a correct path and file name.

NMutput = Carry flag set if an opening error AX = error
File Handal in BX.
File ptr at the beginning of the file.

;save file type offset
;assign BS to the

;data section

;ptr to path + file name
;save str beginning ptr
;get length of string
;length - ¢ = » . *

;ptr to the period
;destination ptr
;source ptr

;auto ine SI & DI
;number byte to move
;move type to Search

;
; Pile type numbers: 5=POSl1l 4=P0S2 3=PER 2=SUP and 1=SUB

H

PROC  OPEN_ANSWER_FILES

PUSH AX ;save registers

PUSH BX

PUSH (00 4

PUSH DX

XOR AX,AX s;row 0 and column 0

CALL MENU_BOX ;draw top menu box
Fomm——- the SP1 file must exist for the program to build a new data file

MoV AX,Offset SF1Typ ;open SF1 anser file

CALL OPEN FILE

Jc OAFS ;1f error exit

MoV [sF1BA4] ,BX ;save file handle

XOR AL,AL ;Zzero to al and

MOV [ROF] ,AL 18et EndOfFile false
jmme--- open SF2 if needed

MOV AX, 4 1look for SF2 type

CALL IS_FILE NEEDED ;is SF2 needed ?

Jc OArl ;1f NO check next file

MOV AX,Offset SP2Typ jopen SF1 anser file
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§upgapERnpEapEigag

sUP

OPEN_FILE
OArFS

(8P2HA] ,BX

if needed

Ax,3
I8_FILE_NEEDED
OAF2

AX,0ffset PERTYD
OPEN_FILE

OAr2

(PERHA] ,BX

if needed

u,z

I8 _FILE NEEDED
QAY3

AX,0ffset SUPTYD

11f error exit
;save file handle

1look for PER type

s1is PER needed ?

11f NO check next file
jopen PER anser file

sif not avail. no error
ssave file handle

1look for SUP type

1is SUP needed ?

11f NO check next file
sopen SUP answer file

“ e we

B %o % % e %o % % % we

OPEN_FILE
OAF3 ;if not avail. no error
[SUPHA] ,BX ;save file handle
open SUB if needed
MOV Ax,1 1look for SUB type
CALL I8_FILE NEEDED ;is SUB needed ?
Jc OAF4 ;if NO exit no error
MoV AX,Offset SUBTypD ;jopen SUB answer file
CALL OPEN_FILE
Jc OAF4 ;1f not avail. no error
MOV (SUBHA] , BX ;ssave file handle
cLc ;clear carry = data OK!
POP DX ;restore registers
POP cx
POP BX
POP AX
RET

the answers for a given factor for the ID stored in the BX buffer

Input = SI = ptr into Config table DI = ptr into OutBuf

BP = ptr into question no string in heap

BX = ptr into answer buffer: SFl, SF2 ,PER, SUP, or SUB.

NOTE: PerBuf, SupBuf and SubBuf hold up to 5 records

CX = stores answer total in CH and number of answers in CL
Output = AH = total of answers

AL = no. of questions answered.

If a 50% were not answered then AX =« 0

GET_ANSWERS

PUSH BX

PUSH cx

PUSH DX

PUSH 8I

PUSH DI

PUSH BP
is this a matching ID to SPlBuffer ?

MOV CcX,20 ;1loop counter

MOV DI,O0ffset SP1lBuf ;ptr to SFl

MOV 8I,BX ;ptr to data f£file line
CLD sjauto inc DI and 8I
REPZ CMPSB ;are the bytes = ?
JZ GAN2 11f YES continue
XOR AX, AX sreturn 0,0

8TC jelse EXIT no more
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;3ID’s were found.

j~---~-get the answers from one answer sheet for one data point

GAN2: XOR cx,Ccx
XOR DX, DX
ADD BX, 20
GAN3: o i 4 BYTE PTR [BP],0
JZ GANS
MOV AL, [BP)
DEC AL
XOR AH, AH
PUSH BX
ADD BX,AX
MOV AR, [BX]
POP BX
AND AH, OCFh
JZ GAN4
cMP AH, 6§
JNC GAN4
INC CL
ADD CH,AH
GAN4 : INC BP
INC DX
JMP SHORT GAN3
jrememe- were 50% of the question answered?
GANS : XOR AX, AX
INC DX
SHR DL,1
o i CL,DL
Jc GANG
MoV AX,CX
GANG : CLC
GAN7 : POP BP
POP DI
POP 8I
POP DX
POP cxX
POP BX
RET
ENDP GET_ANSWERS

Input

0 e we % % % W

PUSH
PUSH
PUSH

LERH R

XCHG

DIV

Compute the means score and code the output value

jZero new totals
jcounter: no. of ques.
sskip ID string

+is it end of string ?
jnormal exit of loop
iget question number
jquestion no - 1
jconvert to 16 bits
jsave starting position
;ptr to answer in buf
iget answer

;jrestore starting posit.
sascii to hex number
1if zero skip to small
;is answer < 6 ?

s1f NO skip to large
sno of answers counter
jadd answer to total
;ptr next config answer
sno of questions counter
;get the next answer

jZero ax register

s for rounding

sno of ques./2

1did answ. 50% ?

;if NO don’t use answers
;return totals

;iclear carry flag

CX = stores answer total in CH and number of answers in CL

Output = AL = coded data point

example: 15h = decimal 21 which means a score of 2.1

ROC CODE_MEAN

BX
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scounts to AX register
;jsave a copy in BX
swere answers found?
;1f NO answer = 0
sjdiveor & multiplier
stotal to ax
sconvert to 16 bits
jtotal/no. of items
;save remander in ch
;ax = mean * 10
;remainder to al

jax = remainder * 10
sal = tenths




COM1:
COM2:

MY we % % % W % we

FIIl:

FII3:

L)

R ve % % % % % N

SHR cL,1
INC cL
o AH, CL
Jc coMl
INC AL
ADD AL,DL
XOR AH, AH
cLe

POP DX
POP cx
PoOP BX
RET

CODE_MEAN

input = AX = f£ile handle

output Carry flag = NO FIND

FIND_ID

PUSH  AX

PUSE  BX

PUSH  CX

PUSH DX

MOV BX,AX
MoV AX, BX
CALL  READ LINE
JNC FII2

MoV AL, OFFh
NOV [EOF] ,AL

Jc rII3

is it the correct ID?
MOV cx,20

MOV DI,0ffset SF1Buf
MOV 8I,0ffset FilBuf
CLD

REPZ cMPSB

CLC

JZ PFII3

CMP BYTE PTR [EOF],0
J2 PFIIl

STC

POP DX

POP cx

POP BX

POP AX

RET

FIND_ID

jdivsor/2 + 1

1is used for rounding
iis remainder <.05 ?
11f YES do not round
sround answer remainder
sadd units to tenths
jconvert to 16 bits
;clear carry flag

Find an Id number that matches the ID in SFlBuf

;save file handle
;restore file handle
31 line from data file
snot EndOfFile

smark EndOfFile true
1<> 0 = True

;is BSC key presses
;jcf means abort process

s1loop counter

;ptr to 8F1

;ptr to data file line
;auto inc DI and SI
;jare the bytes = ?
;clear carry flag

;1f YES exit FOUND

jis it EndofPile ?

11f NO read next line
jexit NOT FOUND

Copy ASCIIZ string from FilBuf to another location in the data segment

Input: AX = destination offset

Output: None

COPY_STRING
PUSH AX
PUSH  BX
PUSE  CX

A-119




CPY1l:

CPY2:

LAI2:

LAI3:

PUSH DX

nov DI,AX 341 = destination
MOV AX,DS jset segments E8 = D8
nov B8,AX

nov 81,0£fset PFilBut 18l = source

MOV AL, [8I] jget byte

P AL, 0 s;is it endof string
JZ CPY2 1is yes exit

MoV (DI],AL

INC 8I

INC DX

JNP CPY1

CLC ;clear carry flag
POP DX

POP cx

POP BX

POP AX

RET

COPY_STRING

Check each answer file for all ID’s matching the current ID in SFlBuf

Input: If a file is needed it will be open thus its handle <> 0
Output: None

LOCATE_ALL_IDS

PUSH AX
PUSH BX
PUSH cx
PUSH DX
MOV AX, [8F2RA] jget self II handle
Cup AX,0 7jis it open?
JZ LAIO ;1f NO goto next file
MOV BYTE PTR ([ROF].,0 ;set EndOfFile false
CALL GOTO_TOP 1file ptr to TopOfFile
CALL FIND_ID ;1search for the ID
JC LAIO sif not found next file
MOV AX,0ffset SF2Buf ;ptr to buffer
CALL COPY_STRING jcopy to self 2 buffer
cup WORD PTR[DatHd], 0 ;abort the proccess?
JNZ LAIl ;1£ NO continue
JMP LAI7 selse exit abort
MOV AX, [PERHA] ;jget peer handle
cup AX, 0 ;is it open?
JZ LAI3 ;1f NO goto next file
MOV BX,AX ;save handle in bx
MOV DX,0ffset PERBuf sptr to buffer
MOV cXx,8 s1loop counter
MoV BYTE PTR [EOF],0 ;set EndOofFile false
CALL GOTO_TOP ;£ile ptr to TopOfFile
MOV AX, BX sget peer handle
CALL FIND_ID ;search for the ID
Jc LAI3 11f not found next file
MOV AX,DX ;ptr into peer buffer
CALL COPY_STRING jcopy to per buffex
INC DH ;ptr+256=next peer buf
LOOP LAI2 ;stop loop after 5 fines
P WORD PTR([DatHA4],0 jabort the proccess?
JZ LAI7 jBxit if abort
MOV AX, [S8UPHA] jget superior handle
CMP AX,0 sjis it open?
JZ LAIS 11f NO goto next file
MOV BX,AX ;save handle in b>»
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LAI4:

LAIS:

LAI7:

LAI9:

MOV DX,0ffset SUPBuf 1ptr to buffer
MOV cx,8 1loop counter
MOV BYTE PTR ([EOF].,0 ;set EndOfrile false
CALL G0TO_TOP 1file ptr to TopOfrile
MOV AX,BX ;get superior handle
CALL PIND_ID ;jsearch for the ID

Jc LAIS :if not found next file
MOV AX,DX ;ptr into superior buf
CALL COPY_STRING jcopy to sup buffer
INC DH ;ptr+256=next sup buf
LOOP LAI4 jstop loop after 5 fines
(o 1] WORD PTR (DatHA],0 sjabort the proccess?
JZ LAX7 sExit if abort
MOV AX, (SUBHA]) sget subordinate handle
o 12 AX,0 sis it open?
J2 LAIX? 1if NO goto exit
MoV BX,AX ;save handle in bx
NOV DX,0ffset SUBBuf ;iptr to buffer
NOV cxX,8 1loop counter
MoV BYTE PTR (ROFl,0 ;set EndOfFile false
CALL GOTO_TOP jfile ptr to TopOfFile
MOV AX,BX ;get subordinate handle
CALL FIND ID ;search for the ID
Jc LAI?7 7if not found exit
MOV AX,DX ;ptr into superior buf
CALL COPY_S8TRING jcopy to sup buffer
INC DH ;ptr+256=next sub buf
Loop LAIS jstop loop after 5 £fines
o 1] WORD PTR[DatHd], 0 ;abort the proccess?
JINZ LAIS sexit clear carry flag

8TC

;else exit abort
SHORT LAIY

DX
cxX
BX
AX

WARNING MESS

PREIPPERRANIE

AX

BX

cxX

DX

CLEAF, MESSAGE

CL, {Cclorl ;store original Color
AL, [¥xzning]) swarning color
[{Color] ,AL ;set color
AX,0105h srow 3/Col 12
GOTOYX ;set cursor
CSTR_OUT ;jdisplay warning
%" WARNING: Creating a new data file could take "
*geveral hours. ",0

AX,0214h jrow 3/Col 12
GOTOYX ;set cursor
CSTR_OUT ;display warning

" Do you want to begin the process ? "
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WAR1:

WAR3 :

ABOl:

ABO2:

ABO3:

T

oo

4333304047485 RRY0

. !/ ' b ’ o
{Color],CL
HIDE_CUR
ERR_SOUND
GET_CHAR
n [ s’h

AL, ‘N’
WAR2

SHORT WAR3
AL, 'Y’

WAR1
CLEAR_MESSAGE

DX
cx
BX
AX

WARNING MESS

you want to abort the data file ?
Input = none
Output = carry flag = NO

jrestore original color

jturn off bit 6 &« 8
1is it No?

11if NO goto next test
jelse set carry flag
jand exit

jis it Yes?

s1f not YES loop
jempty message line
jclear cf = continue

;store original Color
;warning color

;8et colorx

;row 3/Col 12

;set cursor

jdisplay warning

* Do you want to cancel the create data file command ? "

ABORT MESS
PUSH AX

PUSH BX

PUSH cX

PUSH DX

PUSH SI

PUSH DI

PUSH BP

CALL CLEAR MESSAGE
MOV CL, [Color]
Mov AL, [Warning]
MoV [Color] ,AL
MOV AX,020Ah
CALL GOTOYX

CALL C8STR OUT

db

db " Y/N ",0
MOV [Colox] ,CL
CALL HIDE_CUR

CALL ERR_SOUND
CALL  GET CHAR

AND AL,S5Fh

cMp AL,’Y’

JINZ ABO2

CALL DELETE DATA FILE
8TC

JMP SHORT ABO3
CMP AL, ’'N’

JINZ ABOl

CALL CLEAR MESSAGE
CLC

POP BP

POP DI

POP SI

POP DX

POP cX

POP BX

POP AX

A-122

jreatore original colox

sturn off bit 6 & 8
3is it Yes?

;if not Yes goto next
jerase the data file
jelse set clear carry
1£flag and exit

;is it NO?

1if not NO loop
jempty message line
sclear cf = continue




RET
EMDP  ABORT MESS

Jorumna= Instructions for the Create data command.

: Input = None

’ Output = None

]

PROC DATA_INSTRU
PUSH AX ;save registers
PUSH BX
PUSH X
PUSH DX
MOV AX,1500h jrow 21,column 0
CALL MENU_BOX jdraw menu box
MOV CL, [Color] 1get assigmed color
MOV AL, (Normal] jget color
MOV [Color] AL ;set color
MOV AX,OAOBh jrow/column
CALL GOTOYX
CALL CSTR_OUT
db ’Searching the answer files for ID: ’,0
MOV AX, 0COBh jrow/column
CALL GOTOYX
CALL CSTR_OUT
db "The number of Self ID’s already processed = ",0
MOV AL, [Menu] ;get menu color
MOV [Color] ,AL ;jset menu color
MoV AX,160Bh jrow/column
CALL GOTOYX
CALL CSTR_OUT
db ‘Press the <Esc> key to cancel the create ’
db ‘data file command.’,0
CALL HIDE_CUR
MOV [Colorx] ,CL jrestore assigned color
POP DX jrestore registers
PoOP cx
POP BX
POP AX
RET

ENDP  DATA_INSTRU

] Has the Esc key been pressed?

3 Input = none
; Output = carry flag if abort = yes
PROC I8_ESC
PUSH AX
PUSH BX
PUSH cx
PUSH DX
jemmme-- Check keyboard buffer to see if the <Esc> key been pressed?
MOV AX,05600h ;D08 function # 6
MOV DL, OFFh s;read char from key-
INT 21lh sboard buffer.
JZ IES1l ;NO key pressed continue
e AL, 1Bh swas it the <ESC> key?
JNZ IBES1l ;1€ NO continue
CALL ABORT MESS 11f YES inform user
Jc IES2 ;carry flag = abort
IESl: CLC sclear carry flag
IES2: POP DX
POP cx
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H
PROC

X
AX

o1

s_msc

Instructions for the Create data command.

Input = None
Output = MNone

DISPLAY_ PROGRESS
PUSH AX

PUSH BX

PUSH cxX

PUSH DX

CL, [co1°:]
AL, [Normal]
[Color] ,AL
AX, OA2Fh
GOTOYX
AX,O0f£set OutBuf
DX,AX
AX,20
BX,AX

BYTE PTR ([BX],0
AX,DX
DSTR_OUT
AX,0C38h
GoTOYX

AX, [MaxID]
BX,AX
BIN_OUT
HIDE_COR

BX

[mID] +BX
[Color] ,CL
POP DX

POP cx

POP BX

POP AX

AP LTI

DISPLAY PROGRESS

Input = none
Output = none

FILE RRR

PUSH AX

PUSH BX

PUSH cxX

PUSH DX

CALL CLEAR_MESSAGE
MOV AL, [Warning]
MOV CL, [Color]
MOV [Color] ,AL
MOV AX,0207h
CALL GOTOYX

CALL COTR OUT

db

db ’ Press Any Key.
MOV {Colorl,CL
CALL EIDE_CUR

;save registers

;get assigned color
iget color
iset color
s row/column

sptr to ID string
;store start of buffer
iptr to EndofString
1ptr to bx register
iplace Endofstr marker
jrestore start ptr
;jdisplay ID string
jrow/column

;get maximum ID

jstore maximum ID
;display value to

i1 the screen

jadd 1 to maximun

;save new value
;restore assigned color
jrestore registers

swarning color

;save original colorxr
;set color

jrow 3/Col 8

:set cursor

;display warning

' Use the "File" command to open the data file.’

;restore original color




EXDP  FILE_ERR

Close all answer files.
input = none

CALL  ERR_SOUND
CALL  GET _CHAR
POP DX

POP cx

PoOP Bx

POP AX

RET

output = dos error message
MOTE: This subroutine always clears the carry flag

Answer File type names:

POS1 POS2 PER SUP and SUB

”‘N“.’-“’

g

CAFl:

CAF2:

CAF3:

CAP4 :

CAFS:

PRI LLPETRT U PRAETL L EERRTLLLERT R

DX

BX,O0ffset SF1HD
AX, [BX]

AX,0

Carli

CLOSE

CAFl

n'u

BX] ,AX
BX,0ffset SP2HA
AX, [BX]

AX,0

CAr2

CLOSE

CaAr2

n'n

(BXx] ,AX
BX,0ffset PERHd
AX, [BX]

n' o

CAF3

CLOSE

CAF3

AX,AX

{BX] ,AX
BX,0ffset SUPHA
AX, [BX]

hx,o

CAF4

CLOSE

CAr4

AX,AX

[BX] ,AX
BX,0ffset SUBHA
AX, [BX])

AX,0

CAFS

CLOSE

CAFS

n'u

(BX] ,AX
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;save registers

;ptr to file handle
;get file handle

;is file open

11f NO goto next file
;close the file

;if Dos error next file
;zero to ax

;mark file closed

;ptr to file handle
;get file handle

;is f£ile open

;1f NO goto next file
jclose the file

:1f Dos error next file
;zexro to ax

;mark file closed

;ptr to file handle
;jget file handle

:is file open

1if NO goto next file
;close the file

;1f Dos error next file
;zero to ax

;mark file closed

;ptr to file handle
;get file handle

;is file open

11f NO goto next file
;close the file

11f Dos error next file
;sero to ax

jmark file closed

sptr to file handle
;get file handle

sis f£ile open

;11f NO goto next file
iclose the file

;11f Dos error next file
;zero to ax

smark file closed
;clear carry = data OKI!




pOR
pOP
PoOP
POP
RET
ENDP CLOSE _ANSWER FILES

jTestore registers

Are the first 20 characters of the line valid ID characters?
That means digits,spaces,or upper case letters.
input « AX = ptr to input buffer
output = c£ if not a valid ID or if all 20 characters are spaces.
ROC I8 ID

N v % W % %

PUSH AX
PUSH BX
PUSH cx
PUSH DX
MOV CX, 20 ;1loop counter
MOV BX,AX ;ptr to beg of table
XOR AX,AX iset char count = 0
ISIl: cMp BYTE PTR [BX],0 ;is it end of line?
JZ I8I8 ;if YES exit PFALSE
o 1 4 BYTE PTR [BX],20h jis it a space?
JZ I8I7 ;if YES goto next byte
P BYTE PTR [BX],’0’ jis it < O
Jc I8I8 ;1f YES exit FALSE
cup BYTE PTR [BX],’9’+1 71is it a ascii digit?
JC ISI6 ;if YES goto next byte
& 14 BYTE PTR [BX],’'A’ jis it < A
Jc ISI8 ;if YRS exit FALSE
oMp BYTE PTR [BX],’Z’+1 t1is upper case latter?
JINC ISI18 ;jif NO exit False
ISI6: INC AX scount character
I8I7: INC BX ;ptr to next byte
LOOP ISIl 1loop 20 times
cup AX,0 jwere any chars counted?
JNZ I8I19 sif <> 0 exit OK!
I8I8: 8TC scarry f£lag = NO ID
I819:; POP DX jrestore registers
pOP cX
POP BX
POP AX
RET
ENDP I8_ID
]
'
sRead a record from the DAT file to the SFlBuf.
’ Input = AX = record number (1 to MaxID)
H Output = Carry flag = error
’ Note: reads tc the [S8F1Buf] because the normal input [FilBuf]
’ is being used to hold the strings to be printed.
PROC READ_DAT REC
PUSH AX
PUSH BX
PUSH cx
PUSH DX
PUSH BP
MoV BP,AX ;save Rec Number
Jomm——- is record number in range ?
DEC AX t1is rec number = 0 ?
Jc RDR2 ;1f Yes exit error
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cHERLEL

[ ]
2 a

H
[}
]
L]
]
U

H
[ ]

c

RDR2:

BEERPRRRCRRELR R REEEE

RDR3: POP

'

1Read a seven byte record from the rank file.

(assumes file ptr is in the correct position)
Output = Carry flag = error
Note: reads to the [OutBuf] because the normal input [FilBuf]

Input = none

AX, [Max1d)
RDR1

SHORT RDR2

the DATA file pointer.
CX, [DRecLn]

cx

a'Dx

DX, AX

BX, {DATHA]
AX,4200h

21h

RDR2

record into the file buffer.
AX, 3r00h

CX, [DRecLn]
DX,0ffset SF1Buf
21h

AX,CX

RDR3

CLEAR MESSAGE
CL, [Color]

AL, [Warning]
[Colorx] ,AL
AX,0207h

GOTOYX

CSTR OUT

* ERROR reading Data file record: ",0

AX,BP
BIN_OUT
CSTR_oUT

*. Press any key to Abort. *,0

[Color] ,CL
HIDE_CUR
ERR_SOUND
GET_CHAR

BP
DX
cx
BX
AX

1is rec no. to large ?
1if NO goto next test
jelse set error flag
jexit on error

iget length of each rec
jcompute offset in file
shigh word of offset
1low word of offset
iget file handle

;set file ptr function
;set pointer

sexit if error.

jread file function no
;number of bytes to read
;ptr to destination
;read the record

iwas the read complete?
jexit if NO errxor

sjatore original Color
sjwarning color

;set color

;jzow /Col

;set cursor

s;display warning

;get record number
;send number to screen

;restore original color

is being used to hold the strings to be printed.

PUSH AX
PUSH BX
PUSRH cx
PUSH DX
pmm~--- read five bytes from the rank file.
MOV AX,37¥00h
MOV BX, {RNKHA]
MOV cX,7
MOV DX,0ffset OutBuf
INT 21h
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sjread file function no
sget rank f£ile handle
snumber of bytes to read
iptr to dastination
sread the record




P AX,CX jwas the read complete?
JZ RRR3 jexit i€ NO error
RRR2: CALL CLEAR_MESSAGE
MoV CL, [Colorx] ;store original Color
MOV AL, [Warning] jwarning color
Mov (Color] ,AL jset color
MOV AX,0207h jrow /Col
CALL GOTOYX iset cursor
CALL C8TR_OUT ;jdisplay warning
db " ERROR reading Rank file record. *
db * Press any key to Abort. *,0
MOV {Colorx].CL jrestore original color
CALL HIDE_CUR
CALL  ERR_SOUND
CALL  GET CHAR
8TC
RRR3: POP DX
POP cX
POP BX
POP AX
RET
~NDP READ RNX REC

-

Create a new data file from the scanned answer file.
input = none (files described in Config Table assumed)
output = cf = error in creating the data file.
The inner loop beginning a MAD6: uses the following registers:

S8I = ptr into Config table DI = ptr into OutBuf

BP = ptr into question no string in heap

BX = ptr into Input buffer: FilBuf or SF1lBuf for a SFl filae.
CX = stores answer total in CH and number of answers in CL
DX = temp storage of current input file handle.

I e % % % % % % % N N % e

ROC MAKE DATA FILE

PUSH AX ;save registers
PUSH BX
PUSH cx
PUSH DX
XOR AX,AX ;row 0 and column 0
CALL MENU_BOX ;draw top menu box
CALL OPEN_ANSWER FILES ;open answer files
JC MAD1 ;jexit on Dos error
Jo-==-- At this point all answer files are open with the read ptr is at the top
CALL WARNING MESS ;Do you want to cont ?
Jc MAD1 ;1f NO then exit
CALL CLEAR TITLE
CALL DATA_INSTRU ;display data mess box
CALL I8 _FULL :is room available?
JC MAD1 ;exit on disk full
MoV WORD PTR [MaxID],0 ;set counter = 0
CALL OPEN_ NEW DATA_ FILE ;open an smpty file
JNC MAD2 scontinue if NO erzor
MAD1 : JMP MAD12 jexit on open error
MAD2: CALL DELETE NDX FILE
CALL DELETE_RANK FILE
Jomem-- beginning of outer loop to read one ID from the SP1l answer file.
MAD3: CALL CLEAR ANSWERS shex 0’s to ans buffers
CALL READ SF1 jget first ID & answers
JNC MAD4 ;1f no error contnue
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[}
]
]
]
]
]

MAD11
AX,O0ffset SFrlBuf
18_ID
MADS
MAD10

ID to output buffer
AX,DS
ES,AX
8I1,0££set SF1Buf
DI,0ffset OutBuf
cX,10

FPLE

Q

MOVSW
DISPLAY PROGRESS

THLET

fine matching ID’s in all the answer files.

CALL LOCATE ALL IDS

1file closed or EOF
iptr to input buffer
;is this a data line?
;1f YR8 continue

;1f NO read next line
jelse process data
jassign E8 to the
;jdata section

;ptr to ID name

;ptr to output buffer
jno of words to move
;auto inc SI & DI
;move type to Search
;jinform user of progress

sabort on ESC key
;ptr for lst mean
iptr to table

beginning of inter loop to compute means for one ID number

JC MAD11

MOV DI,O0ffset OutBuf + 20
MOV SI, Offset CFGTL1l - 4
ADD 8I,4

CMP WORD PTR ([S8I],8

JZ MADS

is this an answer file ?
cup WORD PTR ([SI],6
JNC MAD6
set answer number pointer
MOV BP, (SI + 2]

set default values

XOR AL,AL

MOV [DI] ,AL

XOR cX,CX

is this a self part 1 file ?
MOV BX,O0ffset SF1Buf

(o 1] WORD PTR [8I].5

JZ MAD7

is this a self part 2 file ?
MOV BX,0ffset SF2Buf
cMP WORD PTR ([8I].,4

JZ MAD7

is this a peer file ?

MOV BX,0ffset PERBuf
P WORD PTR [8I],3

JZ MAD7

is this a superior file ?
MOV BX,0ffset SUPBut

o 14 WORD PTR [SI],2

JZ MAD7

is this a subordinate file ?
MOV BX,0ffset SUBBuf
cup WORD PTR [8I],1

JZ MAD7

8TC

JNP SHORT MAD12

;ptr to next type
;is it EndOofTable?
;OK! exit inter loop

;is it an answer £file?
;1f NO continue loop

;jptr to heap string

;set means = 0
;CH = total CL = items

;in case it is self 1
118 it a SFl file?
;1f YES compute mean

;in case it is self 2
s;is it a SP2 £ile?
;1f YES compute mean

;in case it is peer
sis it a PER file?
;1f YES compute mean

;in case it is superior
;is it a superior file?
;1f YES compute .nean

;in case its subordinate
;is a subordinate file ?
;1f YES compute mean
;smark programming error
jexit this subroutine.

get answer total and number of questions answered

CALL  GET_ANSWERE

Jc MADS

ADD CL, AL

ADD CH, AH

INC BH

P WORD PTR [SI].,4
Jc MAD?7
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sans. from data buffer
;no matching ID in buf
;update answer total
jupdate no of answers
sbuffer+256= next buff
;is PER,SUB or SUP file?
;1 YES look for next ID




no.

MAD10:

MAD11:
MAD12:

ENDP

PROC

GEP1l:

compute and code the data points mean
CALL CODE_MEAN
store mean score in output buffer (example: hex 15 = bin 21 or 2.1)

;means to out buffer

MOV {DI].AL

INC DI

JHP SHORT MADS6
Write record to DAT file.
MOV CX, [DRecLn]
MOV BX, [DATHA]

MOV AX,4000h

MOV DX,0ffset OutBuf
INT 21h

CMP BYTE PTR [SF1x0F],0
JNZ MAD1l

JMP MAD3

CLC

PUSHF

CALL CLOSE_ANSWER FILES
POPP

pop DX

POP cxX

POP BX

POP AX

RET

MARE DATA FILE

.CODE

GET_PATH

PUSH AX

PUSH BX

PUSH cxX

PUSH DX

(o 14 BYTE PTR [Path],0
JINZ GEP1
get default drive

MOV AH,19h

INT 21h

ADD AL, 65

MOV AH,’ s’

MOV 8I,0ffset Path
MOV [8I1],AX

INC SI

INC SI

MOV AL, '\’

MOV [s1] ,AL

INC 8I
get default path

MOV AH,47h

MOV DL, 0

INT 21h

CALL EDIT_PATH

POP DX

POP cX

POP BX

POP AX

RET

GET PATH

jCH = total CL = items
jcompute the data point

1loop thru config table

ino. of bytes to write
;file handle to BX
jwrite to file: func.

;ptr to data to write
swrite to the file

jis it Endof SF1 File ?
3if YES normal exit
;jelse loop thru 8rl file
jclear carry = data OK!
;save flag register

;regtore flag resister
;restore registers

sis the Path empty

;if NO then display Path
11f YES get default path
sdefault function

;get default drive
sconvert to cap letter
;place ’:’ in path

;ptr to [Path] string
;place drive letter

;in path.

iptr to 3rd byte

;place backslash in

33rd byte of string
spoint to 4th byte

jget current path
;jon default drive
;get path

Input = last path entered or default path in [Path]

Output = current path in Input




EDT1:

EDT2:
EDT3:

ENDP

PROC

ENDP

N we N % % % % e

TRI1l:

TRI2:

)
A
i

PUSH AX

PUSEH X

pUSH cx

PUSH DX

MOV BX,D8

MOV ES8,BX

CALL PATE_TO INPUT jmove Path str to Input
CALL PATHE_MESS_TOP

CALL PATH_MESS BTM 1edit message

MOV AX,0106h

CALL PATH_EDITOR ;edit this field
Jc EDT2 jexit on <Esc> key
CALL CHECK_PATH 3if valid save path
Jc EDT1 s1f Not wvalid loop
JNP SHORT EDT3 jexit path OK|
CALL MENU _INSTRU ;sdraw bottoz box
8TC ;jcarry flag = Esc key
POP DX jreatore registers
POP cx

POP BX

POP AX

RET

KDIT PATH

PUSH (» 4

XOR AX. AX
CALL MENU_BOX
MoV CL, [Color]
MOV AX,0206h
CALL GOTOYX
MOV AL, [Menu]
MOV [Color] ,AL
CALL CSTR_OUT
db ‘Enter the directory path.’,0
MOV [Colox] ,CL
POP cx

POP AX

RET

PATH_MESS_TOP

remove all but letters from the field and convert into and ASCIIZ string

Input = None

Output = None

Note: fields are 14 bytes long but the last byte is always a hex 0
therefore the name fields can only have 13 letters.

FILTER FIELD

PUSH AX

PUSH BX ;save original str ptr
PUSH cx

PUSH DX

MOV BX, Offset Input ;pointer to input str
MoV cXx,12 sstring length - 1

MOV AL, ‘A’ 1is character less than
CMP [BX] ,AL sthe letter "A" ?

JNRC TRI3 11f yes remove character
CALL DELETE_CHAR sshift string left
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TRIS:

TRIG:

,---—---

DEP2:

DEC BX

JMP SHORT TRI4
uov AL, 'Z’

P AL, (BX]

Jc TRI2

INC BX

Loop TRI1
convert trailing spaces to hex 0.
MOV cx,13

MOV BX,0ffset Input + 12
MoV AX, 20h

(o1 AL, [BX]
JNZ TRI6

MOV (BX] , AR
DEC BX

LOOP TRIS

POP DX

POP cx

pop BX

POP AX

RET

delete a character at the cursor

DELETE_CHAR
PUSH  AX

PUSHE  BX

MOV AX, [BX]
o AH,0

Jz DEP2
MOV [BX] ,AH
INC BX

JuP SHORT DEP1
MOV AH,’ ¢
MOV [BX] , AR
POP BX

POP AX

RET

DELETE_CHAR

FILTRR FIELD
Instructions for entering the path name.
Input = None
OCutput = None

PATH _MESS BTM

searched.’,0

scheck same byte again

+1is character greater
jthan letter "2* ?

31if yes remove character
iptr to next byte

1check next byte

31loop counter

iptr to LastByte

jAH = hex 0 AL = aspace
1is char a c<space> ?
$1if no exit.

smark as end of string
iptr to last byte

1loop until beg of str

;save original str ptr
sread ptr BX and BX+1l
3Is it the end of str?
1if yes then done.
iplace BX+1l in BX
;point to next byte
3loop until end of str.
iplace a <space> at
send of the string.
irestore original ptr

;save registers

jrow 21,column 0
sdraw menu box
srow 22,column 13

;get current color

;store in CL
;set color = menu

srow 23,column 13

PUSH AX

PUSH BX

PUSH cX

PUSH DX

MoV AX,1500h
CALL MENU_BOX
MOV AX,160Ah
CALL GOTOYX
MOV AL, [Color])
MOV CL,AL

MoV AL, [Menu]
MOV {Colox] ,AL
CALL CSTR_OUT
db ‘Type the complete path name for the directory to be
MOV AX,1708h
CALL GOTOYX
CALL CSTR_OUT
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BDTO:

W NG N W N N W N W N W % W

Q

db

db ‘the Menu.’,0
MOV [Color] ,CL
POP DX

POP cx

POP BX

POP AX

RET

PATH_MESS_BTM

‘Press the <Enter> key to continue or the <Rsc> key for

jrestore orig. color
jrestore registers

Copy path ASCIIZ string in (Path] to [Input].

Input = none
Output = none
AX-DX register saved.

PATH_TO_INPUT

PUSH AX

PUSH BX

PUSH cx

PUSH DX

£111 [input] with 68 spaces
MOV AX,DS

MOV ES,AX

Mov CX,67

MOV BX,0ffset Input
MoV AL,’

NOV (BX] AL

MoV DI,BX

INC DI

MOV 8I,BX

CLD

REP MOVSB

opy current [path] to [input]

DI,Offset Input
SI,0ffset Path

BYTE PTR [8I].0

§§SS§E§§

EDTO

DX
POP cX
POP BX
POP AX
RET

PATH_TO_INPUT

;save registers

1Make ES = DS

imax number of chars
spointer to ASCIIZ str
;space Al register

10 to first byte of str
3DI = pointer to next
sbyte of atring

18I = pointer to str
sauto inc DI and SI
1£11]1 string with 0’s

;destination offset
;source offset
;auto inc DI and SI
;copy one byte

71is next char = 0

Get an ASCIIZ string input from the keyboard.
Input = AX = Row/Column position on the screen

[Input] must contain the

calling this subroutine.

[insert] <> 0 places the
Output = AL = Exit ’‘Char’

string to be edited before

editor in the insert mode.

ASCIIZ string at [Input] in the data section.

BX-DX register saved

Note: the follow register hold the following local variables.

AL = Input Characterxr

BX = ptr in [Input] string
CX = Row/Col cursor position
DX = S8tarting Row/Col position
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PROC PATH_EDITOR
pUSH BX
PUSH cx
PUSH DX
uov DX, AX
CALL GOTOYX
MOV BX,0ffset Input
MOV AX,BX
CALL DETR_OUT
FEEE TR fine first space in string
MOV 81,0
PATA: INC SI
cMP 8I1,67
JZ PATB
cup BYTE PTR [BX + 8I}],’ ’
JNE PATA
PATB: MOV CcXx, 81
ADD CX,DX
ADD BX,SI
Jrmme==- beginning of input loop
CALL PATH_INSERT
PATO: MOV AX,CX
CALL GoTOYX
CALL GET_TEXT
jommme=- Return key
e AL, 0Dh
J2Z PAT10
Jommm——- Is it any other control character?
ome AL,1Bh
JNC PATS
CALL PATH~CONTROL_CHAR
JMP SHORT PATO
gram-=-- is it the <Esc> key ?
PATS: 8TC
JZ PAT11
- filter unwanted characters
CALL CHAR_FILTER
JC PATO
------- check the insert mode
PAT7: MOV AH, [Insert]
cMe AR, 0
JZ PATS
CALL SHIFT STR_RT
R place the character in the [Input] string.
PATS: MOV (BX] ,AL
MOV AX, BX
CALL DSTR_OUT
jrmem——— see 1f ‘end of string’ is true.
XOR AH,AH
cMP AH, [BX+1]
JZ PATO
INC BX
INRC Ccx
JMP PATO
PAT10: CLC
PAT11l: POP DX
popP cx
POP BX
RET

jsave registers

jsave row/column in DX
;set cursor position
jptr to [Input] rtr.

; [Input) ptr to AX
;jDisplay blanks

1zexo to 8I

;ptr to next char
;stop if no spaces
;safty value

7jis this a space ?

:11f NO check next char
joffset to CX
jrow/column ptr to CX
;advance BX pointer

;display insert status.
jcursor position to AX
;set cursor position

sis it a <return> ?
;1if yes exit.

;jis it a control char?
;jmp = not control char
shandel control char
jget next character

;set carry flag
;jexit on <Esc> key

jcarry flag = not char

;get Insert flag

:Is insert OFF? = 0
18kip if turned off
;move rest of str right

;place char in [Input]
;prt rest of string
;display string from

;Is ‘end of string’ ?
;yessdo not move cursor
;advance [Inputl ptr.
;advance cursor

:1f not continue input.
;clear carry flag

Display the status of the [Insert] flag to screen.

Input = None
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PROC PATH_ INSERT
PUSH AX
PUSH BX
PUSHE cx
PUSH DX
MOV DPL, [Color]
MOV AL, {HiLite])
MOV [Color] ,AL
MOV AX,0420h
CALL GOTOYX
XOR AX,AX
ADD AL, [Insert]
JNZ PAH1
CALL CSTR_OUT
db ’ ’ ’ o
JMP SBORT PAH2
PAHl: CALL CSTR_OUT
db ‘<Insert On>»’,0
PAH2: MOV [Colorx] ,DL
POP DX
POP (o2 4
POP BX
POP AX
RET
ENDP PATH INSERT

Check Control Characters
Input AL = Control Character

BX = ptr in [Input] string
CX = Row/Col cursor position
DX = Starting Row/Col position

OutPut jumps back to get another character.
ROC PATH_CONTROL_CHAR

------- Backspace key
cup AL,08h
JNZ CNNO
CALL BACKSPACE
- Insert key
CNNO: (o 14 AL, 16h
JNZ CNN1
PUSH AX
XOR AX, AX
ADD AL, {Insert]
JZ CNNOA
MoV AL,AH
JMP SHORT CNNOB
CNNOA: DEC AL
CNNOB: MOV (Insert] ,AL
CALL PATH_INSERT
POP AX
j~-=--~--Home key
CNN1: cuP AL,1lh
JNZ CNN2
MoV BX,0ffset Input
MOV CX, DX
j~=-=-~~--End key
CNN2: cMpP AL, 6h
JNZ CNN3
CALL RND_STR
}~=---~~-Delete kay
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;save registers

;save current color
;set color for insert
;jstring.

sjrow col

;set cursor

;Zexro AX

;get Insert flag

3<> 0 = Insert mode
;clear insert from
sthe screen.
sexit.

isend the following

;string to the screen

;restore current color.
;jrestore registers

sis it a Backspace key
11f not continue.
1del char left of cur.

;is it the insert key?
;1f not continue.
;save Char

1zero AX

;get Insert flag

31f zero jump

smake flag = 0
sreplace flag

;make flag = F¥h
sreplace flag
;display insert status.
;restore Char

t1is it the Home key?
11£f not continue.

s;is it the End key?
:1£f not continue.




’ ------ -

' ------ -

SHIl:

r AL, 07h
JNZ M4

CALL DELETE
left arrow key

cMp AL,13h
JINZ CNN6
cMP CX, DX
JZ CNN6
DEC BX

DEC cx
right arrow key
P AL, 4
JNZ CNN8
XOR AH,AH
cMP BYTE PTR [BX+1],0
Jz CNN8
INC BX

INC cx

RET

PATH_CONTROL CHAR

move cursor to end of string
END_STR

PUSHE  AX
MOV AX, [BX]

cup AH, 0

Jz CON2B

INC BX

INC cx

IuP SHORT CON2A
POP AX

RET

END_STR

insert a character at the cursor.

SHIFT STR_RT

PUSH AX
PUSH BX

MOV AL, [BX]
INC BX

MoV AH, [BX]
(o 14 AH, 0

JZ 8HI2
MOV (BX] ,AL
HoV AL, AH
INC BX

JKP S8HORT SEHIl
POP BX

POP AX

RET

SHIFT STR_RT

delete a character at the cursor

DELETR

PUSH AX

PUSH BX

MOV AXx, [BX]
P AH,0

JZ DEL2

MOV {BX] ,AR
INC BX

JMP SHORT DEL1
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7is it the delete key?
11£f not continue.
sdelete char at cursor.

t1is it a left arrow key
11f not continue.
sbeginnig of the string?
jyes = beg. of line

180 loop will continue.

1Is it Rt Arrow key?
31f not jump.

3Is 'end of string’ ?
;if = 0 no right
jadvance pointer

;check for end of str.
i1zero = end of string
;iret on end of string
;advance pointer
sadvance cursor

:;save new character
;save str pointer
;load char to be moved
;ptr to the next char
;load next char.

jis it the end of str?
;1f yes then Exit.
;last char in the str.
;snext char to last char
;ptr for new next char
sloop until end of str.
;jrestore str pointer
jrestore original ptr

;save original str ptr
;jread ptr BX and BX+l
1Is it the end of str?
s1if yes then done.
splace BX+1l in BX
sjpoint to next byte
1loop until end of str.




DEL2:

delete a character to the left of the cursor

wov AR,’
MoV (BX} ,AH
POP BX

MoV AX, BX
CALL DSTR_OUT
POP AX

RRT

LELETE
BACKSPACR

PUSH AX

MOV AX,0ffset Input
or AX,BX
JZ BA3

DEC BX

DEC cx

PUSH BX

MoV AX, [BX]

Lo 1] AH,0

JZ BA2

MOV [BX] , AR
INC BX

JNP SHORT BAl
MOV AH,’ '
MoV [BX] ,AH
POP BX

MoV AX,CX
CALL GOTOYX
MOV AX, BX
CALL DSTR_OUT
pPoP AX

RET

BACKSPACE

iplace a <space> at
send of the string.
jrestore original ptr
;str pointer to AX
sdisplay string

;is the cursor at the
sbeginnig of the string?
3if yes ignoxr backspace
;line pointer left
jcursor left

;save original str ptr
jread ptr BX and BX+l
1Is it the end of str?
1if yes then done.
;place BX+1l in BX
spoint to next byte
3loop until end of str.
;move <space> to AH
;place in last position
jrestore original ptr
jrow/column to AX

;set cursor position
;str pointer to AX
jdisplay string

Filter out unwanted ASCII characters and capitalize letters

Input = Char in AL

Output = Carry Flag = not a good character. get another!

CHAR_FILTER

AND AL, 7Fh
P AL,’ '’
Jc CHAR1
CMP AL,’a’
Jc CHARO
AND AL, ODFh
CLC

RET

CHAR FILTER

Check [Input] to see if the path is Ok!
Input = AX = Assumed [Input] hold a Path
Output = Carry flag is not a valid path name

AX-DX register saved.

CHECK_PATH
PUSH  AX
PUSE  BX
PUSE  CX
PUSHE DX

MoV AX,DS

;make 0 - 127 ASCII.
;is it a control char?
11if yes, get next char.
;is char a small letter
:1£ not, Ok continue.
;change to capital char
;clear carry flag

;save registers

1Make ES8 = DS




,'----0

CHR7 :

BS,AX

all leading spaces
BX,0ffset Input
BYTE PTR [BX],’ '
CHE1
cx,68
DI,BX
8I,BX
8I

NOVSB
SHORT CHEQ

asemgmgs

iptr to Input string
i1is leading space ?
3if NO continue
jelse remove space
joffset to lst byte

joffset to 2nd byte
jauto inc DI and 8I
sshift line left

scheck for leading space

convert first ASCII space to a hex zero EndofStr marker

CX,68

BX,0ffset Input -~ 1
BX

BYTE PTR [BX]),’ *
JC CHE4

LOOPNZ CHE2

remove trailing back slash

BHES

DEC BX

cup BYTE PTR [BX],'\’
JZ CHE3

INC BX
place : after drive name?
MOV AX, BX

SUB AX,0ffset Input
JZ CHE4

o1 AX,3

JNC CHE4

MoV AX,003Aah

MoV BX,0ffset Input + 1
MOV [BX] ,AX

INC BX

MOV {BX] ,CH

is the path valid
CALL IS PATH

JNC CHES

CALL PATH_ERROR

8TC

JMP SHORT CHE7

save valid path string in [Path]
MOV SI,0ffset Input
MOV DI,0ffset Path
CLD

MOVSB

cMpP BYTE PTR [SI],0
JNZ CHEG

XOR AL, AL

MOV (DI] ., AL

CLC

POP DX

popP cx

POP BX

POP AX

RET

-Is this a Valid path?

Input = ASCIIZ drive/directory string in [Input]

Output = carry flag in not a valid path
AX - DX registers saved
IS_PATH
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smax string length

;is it a space?
sexit if char < ’ -
;is NO loop

;ptr to last char

sis it a back slash ?
;if Yes remove from str
3if NO leave in str

jptr in str to ax
;string length in AX
31f OK! goto next test
sis less than 3?7

;1f NO goto next test
13Ah = 3’

1ptr to 2nd byte

;mark EndofStg = 0

sis path valid ?
;NOT carry = OKI!
;display error message
;set cf = error

s source offset
;destination offset
1auto inc DI and SI
;jcopy one byte

;is next char = 0
jcopy bytes

jzero = EndOfString
;clear carry flag




PUSH AX
PUSRH BX
PUSH cx
PUSH DX
frmm——- copy string to [Search]
MOV 81,0ffset Input
MOV DI,Offset Search
CLD
IgPl: MOVSB
cMp BYTE PTR [S8I],0
JNZ I8P1
}~-----place \*.* at end of string
MoV AX, "%\’
MOV {DI],AX
INC DI
INC DI
MOV AX,’'*.’
MoV {DI],AXx
INC DI
INC DI
XOR AX,AX
MOV (DI],AX
yomm———- see if path is OKI
MOV DX,0ffset Search
MOV AX,4E00h
MOV CX,0010h
INT 21h
cMpP AL, 3
CLC
JNZ I8P2
8TC
Isp2: POP DX
POP cx
POP BX
POP AX
RET
ENDP IS _PATH
’
jom=rm-- Display Path error message.
H Input = None
3 Output = None
] AX - DX registers saved
PROC PATH_ERROR
PUSH AX
PUSH BX
PUSH cx
PUSH DX
MOV AL," '
MOV {BX] ,AL
MOV CL, [Color]
MOV AL, [Warning]
MOV [Colox] ,AL
MOV AX,0222h
CALL GOTOYX
CALL CSTR_OUT
db ’ Error: Invalid path.
CALL HIDE_ CUR
CALL ERR_SOUND
CALL GET_CHAR
MOV AL, [Menu]
MOV (Color] ,AL
MOV AX,0222h

Press Any Key.
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;save registers

jsource offset
1destination offset
jauto inc DI and 8I
jcopy one byte

7is next char = 0
jcopy bytes

;ptr to ASCIIZ string
sFind function no.
sdirectory searxch

1do search

7is path BAD ?

;clear carry flag
10Kl if not 3

;set error flag
jrestore registers

;save registers

sreplace hex 0 with
;ja space
;jsave current color
swarning color
;set color
jrow 5 Col 7
;set cursor
1display warning
l'o

swait for keyboard key
;menu color
sset color
sjxow S Col 7




[ R R I

SREL4:

SELS:

SEL6:

CALL QOTOYX
CALL  CSTR_OUT
a ’

MOV {Colorx]) ,CL
POP DX

POP (e 4

POP BX

POP AX

RET

PATH_ERROR
CHECK_PATH

-Select a Select a Key file.

Input = None
Output = Carry Flag if DOS Erxror
Local variables:
BH = hilite bar position # 1 to 14

BL = starting directory number # 1 to MaxFile

-see if an active control key was pressed

PUSH AX

PUSH BX

PUSH Ccx

PUSH DX

CALL CLOSE_ALL_FILES
CALL SET_TYPE

CALL CREATE _MEM DIR
Jc SELS

CALL  SELECT_SCREEN
JC SEL4
display the files

MOV BX, [BarPos]
MOV AX, BX

CALL DISPLAY FILES
CALL GET_CHAR

cup AL, 1Bh

JNZ SEL2

JMP SEL4

cMP AL, ODh

JZ SEL3

CALL CONTROL_KEYS

JC SEL1

JNP SHORT SELO
Open configuration file.
CALL NOVE_NAME

CALL OPEN_CONF1G

Jc SELS5

MoV [BarPos] ,BX
CALL READ_DATE

CALL READ_CONFIG

JC SELS5

CALL OPEN_DATA_FILE
CALL RELEASE_MEM DIR
CLC

JMP SHORT SEL6
CALL RELEASE_MEM_DIR
8TC

POP DX

POP cx
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jset cursor

jclear warning

llo

jrestore original Color
jrestore registers

;close any open file
;POS or NEG variables
;make a memory directory
sexit if error

;display select screen
;no files in directory

;starting position
1file variables to AX
;f£iles to acreen

;get keyboard input
;is it an Esc key ?
11f not goto next test
sBExit

;is it a pick 7

;1if YES exit loop

;jno change get char
;redraw file window

;£ile name to data seg
;open configuration file
;Bxit on D08 error

;save current position
;get DOS date of file
;read file into memory
;exit to main menu

;is data available?
;release mem block
;Clear carry flag

;release mem block
jerror set carry flag
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KYS86:

POP BX
POP AX

ust the highlight bar position variables in BX register
Input = AL = Char for the keyboard

BH = hilite bar position # 1 to 14

BL = starting directory number # 1 to MaxFile
Output Carry Flag = no change in BX

CONTROL_KEYS

is it a Down arrow ?
P AL, 24 jis it Down arrow?
JINT XYs2 ;if not goto next test
MOV AX,BX iget current variables
ADD AH, AL sinc hilllite bar
cup {MaxPFile] ;AR 71is it end of file ?
JC K¥Y810 311f yes Exit no changes
CMP BH, 14 sis bottom of window ?
JE KXYsl 1if yes inc starting
INC BH ;else inc bar number
JMP SHORT KYS89 jexit
INC BL 1inc starting number
JMUP SHORT KYS89 ;display new directory
is it an Up arrow ?
CHP AL, S5 jis it Up arrow ?
JNZ KYS4 11f no goto next test
cup BX, 0101h iis it begining of file
8TC ;jset carry for ret
JZ SHORT KYS10 3if yes Exit no changes
cMP BH,1 1is top of window ?
JZ KYs3 11f yes Dec starting
DEC BH jelse dec bar number
JNP SHORT KYS$S sjexit
DEC BL ;dec starting number
JMP SHORT KYS9 ;display new directory
Is it a Home Key ? 3go to Top of Directroy
cuP AL,1 ;is it Home key?
JNZ KYSS ;1if not goto next test
MOV BX,0101h ;set top of file
JMP SHORT KYS$S ;sdisplay new directory
Is it a End Key ? 3go Bottom of Directory
CMP Al,6 ;is it BEnd key ?
JNZ KYS87 ;1f not goto next test
MOV AH, [MaxFile] jget number of files
cup AH,15 sare # of files > 14 ?
JNC KY86 s1f yes jump to lastpage
MoV BL,1 ;starting position
NOV BH, AH shilite last entry.

;
JMP SHORT KXY89
SUB AH,13 ;maxfiles-13 = starting
MoV BL,AH ;store in BL
MOV BH, 14 shilite bottom of window
JMP SHORT KYS89 ;jdisplay directory
Is it the PageUp Key ?

cP AL,18 sis it the pageup key ?
JINZ KYS8 1if goto next test

MOV AH,BL ;jstarting # to AL

SUB AR, 14 ssubtract 14 = pageup
MOV AL,1 schar for homekey
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KY84 jno goto homekey
BL,AR ;change page

JLE
wv
JP

SHORT KYS9 jdisplay new page
Jremm——- Is it the PageDn Key ?
KY88: P AL,3 3is it the pagedn key ?
8T7TC ;set carry flag for ret
JNZ XYsl10 ;if goto next test
MOV AH,BL ;jstarting # to AL
MOV AL, [MaxFile] jnumber of dir files
sUB AL,14 jptr to top of lastpage
ADD AH, 14 jpage = page + 1
CHP AL, AR ;is this the lastpage?
MOV AL, 6 ;char for End key
JLE KY85s 11t yes goto End
MoV BL,AH jelse go Page + 1
KY89: CLC
KYS810: RET
ENDP CONTROL_KEYS
]
Jrmw—=- Display Files in Memory Directory
] Input AL = atarting directory number (1 to MaxFile)
) AH = hilite bar number (1 to 14)
] Output a 14 line of file names to the screen.
: Note: local variables: AH = non hilite color attribute
3 BX = row/col DH = hilite bar color attribute
; CX = loop counter DL = reverse hilite bar number (14 to 1)
; Note: the hilite bar counter stored in DL is reversed from 1 to 14
’ into 14 to 1 so it can be compaired to the loop counter in
; CX to select the correct row to hilite.
]
PROC DISPLAY FILES
PUSH AX ;save registers
PUSH BX
PUSH cX
PUSH DX
MOV DL, 15 jconvert 1 to 14 into
SUB DL,AH 114 to 1
MoV AH, [Menu] jnormal attribute
MOV [Color] ,AR ;set default color
MOV DH, [Warning] shilite bar attirbute
MoV BX,0520h jrow 6/ col 32
) (o) 4 CcX, 14 ;number of rows
DISO: cup DL, CL sis this the hilite bar
JINZ DIsl j<> 0 = no color change
MOV [Colorx] ,DH ;1f yes color = warning
DISsl: CALL DIR_S8TR ;display one file name
CNP DL,CL ;is the the hilite bar
JNZ DIS2 1<> 0 = no color change
MOV {Colox] ,AH ;1f yes color = menu
DIS2: INC BH ;ptr to next row
INC AL ;ptr to next dir entry
LOOP DISO 1loop 14 times
CALL HIDE CUR
CLC jclear carry flag
DIS3: POP ) 4 jrestore registers
POP cxX
POP BX
POP AX
RET

ENDP DISPLAY FILES

jmmmm——— Move Selected file Name from memory block to FileNa in data segment.
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MOVO s

Input BL = gtarting directory number (1 to MaxFile)

BH » hilite bar number (1 to 14)

Output an ASCIIZ file name string in FileNa in the data section.

MOVE_NAME

PUSH AX

PUSRH BX

PUSH cx

PUSH DX

MOV AX,BX

ADD AL, AR

DRC AL

XOR AH, AR

MOV CL,4

SEL AX,CL

INC AX

IRC AX

MOV 8I,AX

HOoV DI,Offset FileNa
MOV AX,DS

MOV ES,.AX

MOV AX, [VarSeg]
MOV D8,AX

CLD

MOV AL, [81I]

(o 14 AL,’.’

Jz MOV1
MOVSB

JMP SHORT MOVO0
MOV AX,EBS

NOoV DS, AX

MoV cx,5

MOV SI,Offset FilTyp
REP MOVSB

CLC

POP DX

POP cxX

POP BX

POP AX

RET

MOVE_NAME

Display the Select a file screen.

Input = None

isave xegisters

;memblk ptr to AX
satart dir no + hilite
minus 1 = memblk recno
jconvert 16 bit number
;shift counter

12”4 = times 16

;skip 2 leading spaces

jmemblk offset to SI
jdestination offset
sjassign E8 to the

sdata section

smemblk base ptr
sassign memblk to DS
sauto inc 8I & DI

jget firet byte

1is beginning of type?
sexit loop if yes

jmove byte

iloop until beg of type
srestore D8 to

spoint to the data seg
jnumber byte to move
spoint to 5 byte string
jmove type to FileNa
jclear carry flag
;jrestore registers

Output = Carry Flag if no PIL files in current directory

SELECT SCREEN
AX

PUSH

PUSH BX

PUSH cx

PUSH DX

XOR AX,AX
CALL  MENU_BOX
MOV AX,010Bh
CALL GOTOYX
MOV CL, {Color]
NOV AL, [Menu]
MOV {Color] ,AL
CALL CSTR OUT
db

db ‘desired data file.’,0
MOV AX,020Fh
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;save registers

ixow 0,column 0
;draw menu box
sxow 1,column 4

;save current color attr
1set color = menu

‘Use the ’,24,’ and ’,25,’ arrow keys to highlight the °’

;xow 2,column 7




CEE2:

CALL
CALL
db
MoV
MOV
CALL
MOV
CALL
CALL
db
MOV
CALL
MOV
CALL
MOV
MOV
MOV
CALL
CALL
db
db
MOV
CALL
CALL
db
XOR
MOV
cur
JZ
cMP
Jz
CALL
CALL
db
JINP
CALL
db
INF
CALL
db
MOV
CALL
CALL
db
MOV
qOV
MoV
CALL
CALL
dab
MOV
CALL
CALL
db
db
CALL
CALL
MOV
8TC
JIMNP

draw background boxes and key discriptions
AX,Offset FilTyp

GOTOYX

CSTR_OUT

‘Press the <Enter> key to select ths highlighted file.’,0
AL, [Noxrmall ;jset Color
{Colorx] ,AL

CLEAR TITLE

AX, 0405h

GOTOYX

CSTR_OUT

‘Directory Path : ’,0

AX,Offset Path

DSTR_OUT

AX,1500h irow 21,column 0
MENU BOX ;jdraw menu box
AL, [Menu] ;3et color = menu
[Color] ,AL

AX,1606h jrow 23,column 5§
GOTOYX

CSTR_OUT

‘Press the <Esc> key to return to the menu without ’
‘gselecting a file.’,0

AX,170>h jTow 25,column 5
GoTOYX

CSTR_OUT

’The current directory contains: ’,0

AX, AX i zero AX register

AL, [Maxfile] 1load number FIL files
AL,1 sis it only one ?
CEEl sis yes singular text
AL, 0 sis it zero ?

CEE2 11if yes display error
BIN_OUT '~ jelse display number
CSTR_OUT ;of files.

® files with a type of '*,0

CEER4

CSTR_OUT ;singular text mess.
»] file with a type of '",0

CEE4

CSTR_OUT ;zero files statement

"no files with a type of ‘*,0

AX,0ffset FilTyp

DSTR_OUT

CSTR_OUT

Il..'o

AL, [Warning] ;warning color
(Colox] ,AL ;set color
AX,0506h sjxow 5 Col 7
GOTOYX ;set cursor
CSTR_OUT ;display warning
‘* Ro 7,0

AX,Offset PilTyp

DSTR_OUT

CSTR_OUT

* files found in directory! Press Any Key for '
‘previous Menu. /,0

HIDE_CUR

GET_CHAR ;jwait for keyboard key

[Colorx] ,CL jrestore original Color
;set carry flag

SHORT CEES jexit no files found
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CALL DSTR_OUT
CALL CSTR_OUT
db e w0
CALL SELECT WINDOW
CERS: POP DX jrestore registers
popP cx
POP BX
POP AX
RET
3}--- draw file diplay windows and key instructions
] Input = None
) Output = None
PROC SELECT WINDOW
MOV AL, [Normal] ;set Color
MOV (Color] ,AL
MOV AX,0804h jrow 8 column 4
CALL GOTOYX
CALL CSTR_OUT
ab "<Up Arrow> = Move Up "
db *<Down Arrow> = Move Down",0
Mov AX, 0AO4h ;row 10,column 4
CALL GOTOYX
CALL CSTR_OUT
db "<PageUp> = Scroll Up "
db *<Home> = First File.*,0
MOV AX, 0C04h jrow 12,column 4
CALL GOTOYX
CALL CSTR_OUT
db “<PageDn> = Scroll Down "
ab *<End> = Last File.",
TR draw display windows
MOV AL, [Systen]
uov {Color] ,AL
NOV AX,0621h
MOV BX,1332h
CALL CLEAR_WINDOW
MoV AL, [Menu]
MOV [(Color] ,AL
MoV AX,051Fh
MOV BX,1230h
CALL CLEAR_WINDOW
CALL HIDE_CUR
MoV (Color] ,CL jrestore original Color
cLC ;clear carry flag
RET

ENDP  SELECT_WINDOW
ENDP  SELECT_SCREEN
ENDP  SELECT FILE

Create a directory of the FeedBack files in memory.
Input = None
output = Carry flag if DOS error, AL = FFh is to many files
[VarSeg] = Starting segment address of memory block.
(MaxFile] = total number of FeedBack files.

P e w0 % % e v %

ROC  CREATE_MEM_DIR
PUSE  BX
PUSH  CX
PUSHE DX
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.

PUSH

CALL RELEASE MEM DIR

JNC CREOD scontinue if no error

JMP CRES jexit on DOS error
CREO: CALL COUNT_FILES show many SLDI files?

cupP AX, 251 ;is files found < 251 ?

JNC CRE1 11f no display err mess

MOV [Maxrile] ,AL ;save number of files

JHP CRB2 ;1f yes OK! continue
CRE1l: MOV AX,030Bh jrow 3 / col 1

CALL GOTOYX ;position cursor

CALL CSTR_OUT ;string to screen

db rThere are to more than 250 SLD files in this directorxy.’,0

MOV AX,0511lh jrow 3 / col 1

CALL GOTOYX ;position cursor

CALL CSTR_OUT sstring to screen

db rplease move some of them to another directory.’,0

MOV AX,071Ah jxrow 3 / col 1

CALL GOTOYX sposition cursor

CALL C8TR_OUT ;string to screen

db ‘Press Any Key to Bxit to D08.’,0

CALL HIDE_CUR shide cursor

CALL GET_CHAR ;jwait for keypressed

MOV AL, OFFh ;to many files marker

JINP CRES jexit to many files
CRE2: cup AL,0 ;were any files found ?

JZ CRES ;if no files Exit
CRE3: CALL GET_DIR_BLK ;allocate memory blk

Jc CRES

CALL MAKE_DIR

JC CRES

CALL SHELL_SORT
CRES8: CLC ;clear carry flag
CREY: POP ES

POP DX ;jrestore registers

POP cx

POP BX

Make a directory of FeedBack files in memory block (VarSeg]
Each entry is 16 bytes. Format: 2 spaces + File Name + padding spaces = 16
Input = [VarSeg]l and [Search] in data section
Output = None
ROC MAKE DIR

v “e % % ne

PUSH AX

PUSH BX

PUSH cx

PUSH DX

PUSH D8

PUSH ES

MOV AX,DS

MOV B8,AX

cMp WORD PTR[VarS8eg],0 ;is memblk allocated ?

8TC ;set carry if error

J2 cor4 ;11f no memblk EXIT
Jrom—==- find first match

XOR BX,BX ;zero file counter

MOV AX,4R00h 1£ind a first file

XOR cX, X jordinary files only

MoV DX,0f£fset Search sptr file name ASCIIZ
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INT 21h jdo the first search
JC COoP4 3if no match exit
jmmmm——- set up ES and DS segment registers
WOV AH,62h jget the current PSP
INT 21h ;segment address.
JC CcoP4 sexit on error
MOV AX, [VarSeg) ;ptr to base of memblk
MoV E8,AX ;1E8 set to memory blk
MOV D8, AX ;D8 set to memory blk
joemm—=- set directory entry 0 = a blank ASCII string (16 spaces)
MOV AX,2020h jtwo spaces in ASCII
MOV DI,2 jdistination ptr
MOV 8I,0 jsource ptr
MOV cX,7 1loop counter
MOV [8I] ,AX jplace 1st 2 bytes
CLD ;auto inc 8I & DI
REP MOVSW jplace next 14 bytes
Jm=m===- copy directory entries loop
MOV DS, BX ;DS set to PSP
e place leading 2 spaces
CoPO: MOV AX,2020h stwo ASCII spaces
MOV [E8:DI] ,AX jplace in directory
INC DI jadvance directory ptr
INC DI
LR TR move one file name 780h = DTA; 1Eh = offset
MOV SI,SEh sDTA + offset = 9Eh
MOV cx,12 ;max length of Name
MoV cXx,12 jmax file name length
CcOP1: MOV AL, [81] 1load byte to be moved
CMP AL, O ;1is it end of string ?
JZ coPp2 ;if end exit loop
CLD jauto inc 8I & DI
MOVSB
LOOP COP1l jcopy file name
Jemmm—=- pad end of file name with spaces.
coP2: ADD cx,2 ;number of bytes
MOV AL, 20h ;space to AL
cov3: MOV [BES:DI] ,AL ;place space in dir
INC DI ;ptr to next byte
LOOP COP3 1loop until CX = 0
jommm——- £ind next match
MOV AX,4F00h ;fine next file function
INT 21h ;do next search
JNC COPO s;loop until all found
CLC sclear carry flag
COP4: POP BS
POP D8
POP DX jrestore registers
POP cx
POP BX
POP AX
RET
ENDP MAKE DIR

-

e % e W % W e

Allocate memory block for the Director of files ([MaxFile]+2 paragraphs)

Input =

None

Output = Carry flag set if memory block is not available.

Note:

Index file seg address stored in [VarSeg]

The binary SEARCH procedure needs a blank record before
the memory index records. The number of pargraphs
needed is ([MaxFile] + 1.
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ROC

RELO:

. [Max¥File)

BX
AH, 48h
21h

[VarSeg] ,AX
SHORT MENM3
CL, [Color]
AL, [Warning])
[Colorx] ,AL
AX,0101h
GOTOYX
CSTR_OUT

jsave registers

1get number of files
1sero high byte

iget an extra paragraph
jallocate men function
jrequest memory block
jjump if memory error.
1base address of seg
;normal exit of proc.
;jsave original color
swarning color

jset color

srow 1/Col 1

sposition cursor

;ssend string to screen

! Not enough memory for the directory of files.
‘Press Any Key to Continue.

[Color] ,CL
HIDE CUR
GET_CHAR

jrestore original color
shide cursor off screen
iwalt for key is pressed
;set carry flag = error

Adjust the DOS memory block size allocation to the minimum amount.

Input =

Output = Carry flag set if memory block error.

Assumes the programs memory is in a single block
and the stack segment is at the end of the program.

Note:

RELEASE MEM
PUSH AX
PUSH BX
PUSH cxX
PUSH DX
PUSH ES
MOV AX,STACKSIZE
MOV CL,4
8HR AX,CL
INC AX
INC AX
MOV CX,AX
MOV AX, 88
ADD CX,AX
MOV AH,62h
INT 21h
JC RELO
MOV BES,BX
8SUB CX,BX
MOV BX,CX
MOV AH, 4Ah
INT 21h
POP BS
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;jsave registers

;current stack size
jconvert to paragraphs
;divide by 2”4 or 16
sround up 2 paragraphs
;to protect top of stack
;jsave in register CX
;get stack seg address
sptr to end of stack
sget the current PSP
;segment address.

jexit on error

iptr to current PSP
jprogram size in
;paragraphs to BX.
irelease mem function
jrelease previous block.
jrestore registers




POP DX
poP cx
pOP BX
POP AX
RET

ENDP RELEASE MEM

Count the number of FeedBack data files in the currect directory
Input = None
Output = AX = total number of FeedBack files fcund.
assumed any file ending with a .SLD ext is a FeedBack data file.
When the file is opened the data will be validated.

N ve % % % w e w

PUSH BX
PUSH CcXx
PUSH DX
MoV AX,DS
MOV E8,AX
FERE LR copy Path to [Search]
MoV 8I,0ffset Path ;source offamt
MoV DI,O0ffset Search sdestination offset
CLD sauto inc DI and 8I
Coul: MOVSB jcopy one byte
cMP BYTE PTR ([8I]1,0 sjis next char = 0
JINZ coul scopy bytes
Jomom=- place "\*" after path name
MOV AL,’\’
MOV {DI] AL
INRC DI
jmm———— copy search name to end of path
MOV 8I,0ffset SearNa ;source ptr
MOV CX,13 snumber of bytes
CLD sjauto inc SI & DI
REP MOVSB tcopy all 13 bytes
Jomwm=- search for key files
XOR BX, BX ;jzexro file counter
MoV AX,4200h 1£ind a firast file
XOR cx,CX sordinary files only
MOV DX,0f£fset Search sptr file name ASCIIZ
INT 21h jdo the first search
Jc cous ;if no match exit
COoUS5: INC BX s found:increase counter
MOV AX,4700h ;fine next file function
INT 21h ;do next search
JNC Ccous 1loop until not found
COU6 : MOV AX,BX ;file count to AX
CLC ;clear carry flag
POP DX jrestore registers
POP cxX
pPOP BX
RRT
ENDP COUNT_FILES
]
jomwom—-- Fill the name field with 13 spaces in the data section.
’ Input = AX = pointer to field
’ Output = None
’
PROC CLEAR_ FIELD
PUSH AX jsave registers
PUSH BX
PUSH cx
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ENDP
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PUSE DX
MOV BX,AX
MOV AX,DS
MOV ES,AX
MOV cx,12
MOV AL,’ *
MoV [BX] ,AL
MOV DI, BX
INC DI
MOV 8I,BX
cLD

REP MOVSB
POP DX
POP cx
POP BX
POP AX
RET
CLEAR_FIELD

Sort the Memory Index Records.

sptr to field.
1Make BS = D8

jrestore length of str
iplace a space in first
1byte of [Input] string.
JDI = pointer to next
ibyte of atring

18I = pointer to str
sauto inc DI and 8I
1£111 str with spaces
irestore registers

Input = expects the 16 byte index records to be located at address
pointer [IdxSeg] and the number of record to be [MaxRec)

Output = None

Note: this routine reassigns the DS and ES registers to point to the

Index

from record 1 to MaxRec.

Pile in memory.

Record 0 is not sorted.
A blank record in record 0 is needed

The sort is

for an ASCII string when performing a binary search.
The memory index record length is 16 bytes.

The sort is based on the first 10 bytes.

This sort is based on the following TPASCAL procedure:

PROCEDURE Sort;

VAR

Gap,J : Integer;
Temp : stringl[l3];

TempNo :
Begin

Integer;

Gap := MaxRec Div 2;
While gap > 0 Do

Begin

For I := (Gap + 1) to KaxRec Do

Begin
J

= I-Gap;

While J > 0 Do
Begin

End;

If A[J] > A[J+Gap] then
Begin
Temp := A[J);
AlJ] := AlJ+Gapl:
A[J+Gap] := Temp;
J := J-Gap;
Bnd
Else J := 0;
End;

Gap :=Gap DIV 2;

End;
End;

The follow registers hold the above variables:
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? AX = Gap; BX = J; CX = I; DX = MaxRec; and BP = temp storage
’
PROC SHELL_ SORT

PUSK AX jsave registers
PUSH BX
PUSH cx
PUSH DX
PUSH D8
PUSH ) 7]
PUSH BP
MOV DL, [MaxFile] jstore MaxRec in DX
XOR DH,DH ;zero high byte
MoV AX, [VarSeg] ;get Index base segment
MOV D8, AX sreassign the DS & K8
MOV E8,AX 1to ptr to the Index.
MoV AX,DX ;Gap = MaxRec
SHR AX,1 1Gap = Gap Div by 2
SHEL1: OCMP AX, O swhen Gap = 0 exit.
JLE SHEL4 jexit if <= 0
MOV CX,AX 1I is stored in CX
INC CX ;I = Gap + 1
SHEL2: MOV BX,CX ;J in BX
SUB BX,AX 19 = I - Gap
JZ SHEL3 ;jskip i£ T = 0
Jc SHEL3 iskip if J is < 0.
CALL COMPARE_SWAP jrepeat until J = 0
SHEL3: INC cxX I =I+ 1
(o 14 DX, CX 1Is I < or = NaxRec
JNC SHEL2 ;If yes then loop.
8HR AX,1 1Gap = Gap Div by 2
JMP SHORT SHEL1
SHEL4: POP BP jrestore registers
POP ES
POP D8
POP DX
POP cx
POP BX
POP AX
RET ;sort is complete.

------- Canmpare and swap Index strings if needed.
Note: This is a subroutine of SHELL SORT. The index file record
length is 16 bytes. The sort is made on the first 6 bytes.

Input = AX = Gap; BX = J D8 & ES point to the base of index f£ile.
Output = AX = Gap; CX = I; and DX = MaxRec are returned on changed.
BX = J is discarded.

)% % % % % % % %

ROC COMPARE_SWAP

PUSH AX ;save registers
PUSH cx
PUSR DX
MOV DX, AX ;jsave Gap in DX

; Compare the first six bytes of each index reccrd

COMPl: MOV BP,BX ssave J in BP
ADD AX,BX t1AX = J + Gap
MoV CL,4 ;shift counter
SHL AX,CL jptr to J+Gap in mem
SHL BX,CL 1ptr to J in mem
CLD jauto-inc 8I, DI
MoV DI,AX joffset of J + Gap
MOV 8I,BX soffset of J
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MOV cX,10
REPE cMPSB
JLE coMP3
' Swa)
MOV DI,AX
MOV 8I1,BX
MOV cx,8
COMP2: MOV AX, [8I]
MOV BX, [DI]
MOV [81],BX
MOV (DI]) ,AX
INC DI
INC DI
INC 8I
INC 8I
Loop coMp2
MOV AX, DX
MOV BX,BP
8UB BX,AX
JZ coMP3
JNC COMP1
COMP3: POP DX
POP cx
POP AX
RET
ENDP COMPARE_SWAP
ENDP SHELL SORT
]
; - o ™
: Input = AL = DirFile number
; BX = row /col
]
;
; Output = ASCIIZ string sent to the screen
;
PROC DIR_STR
PUSH AX
PUSH BX
PUSH cxX
PUSH DX
P compute dirfile offset
XOR AH,AH
CcMP [MaxFile] ,AL
JNC DIRO
MOV AL,AH
DIRO: MOV CL,4
SHL AX,CL
MOV 8I,AX
MOV AX,BX
CALL GOTOYX
MOV DI,Offset Input
MOV AX,D8
MOV ES,AX
MOV Ax, [VlrS.g]
MOV DS ,AX
MOV cx,8
CLD
REP MOoVSwW
MOV AX,ES
MOV DS, AX
XOR AL,AL
MOV [DI] ,AL

1byte counter
jcompare strings
jexit if < or =.

p the 16 bytes of index record if string A > string A+Gap

joffset of J + Gap
joffset of J

jword counter

:read word each str.

swrite word each str.
;point to next word
ipoint to next word

;1loop five times
irestore gap to AX
;restore J to BX
iJ = J - gap

sexit if J = 0.
;continue if J > 0.
;restore registers

;return to Shell Sort

Send a 16 byte memory directory entry to the Screen
(0 to Maxfile) 0 = blank directory entry

[MaxFile] = the number of directory entries in the memory dir
[VarSeg] = segment address of the base of the memory directory
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;save registers

3AX = DirFile number
sis DirFile # OK ?
;1f in bounds jump
;jelse make blank file
;shift 4 = times 16
;multi by 16

;ASCIIZ message ptr SI
;row/col to AX
sjposition cursor

;ptr to input string
jplace data seg

;in the ES register.
jplace the memory blk
;seg in DS.

38 words = 16 bytes

jrestore reg DS to
spoint to data segment.
jplace zero in string
sas EndofString marker




wov AX,Offaet Input
CALL DSTR_OUT
POP DX
POP cx
pOP BX
POP AX
RET
ERNDP DIR_STR
3
H] Input = none
] Output = none
PROC PRINT_WAIT MESS
PUSK AX
PUSH BX
PUSH cx
PUSH DX
Pommm—- Please wait message to screen.
CALL CLEAR MESSAGE
MOV CL, [Color]
MOV AL, [Warning]
MOV [COJ.or] +AL
MOV AX,020Bh
CALL GOTOYX
CALL CSTR_OUT
db ! Please wait ........ Reading file:
nov AX, Offget FileNa
CALL DSTR_OUT
CALL CSTR_OUT
& [ ’ ’ o
MOV [Color] ,CL
CALL HIDE_CUR
CLC
POP DX
POP cx
POP BX
POP AX
RET
ENDP PRINT_WAIT MESS

Release the memory directory and variable blocks.
Input = None
Output = Carry flag if DOS error

[MaxFile] = total number of FeedBack files.

NP we % % % % % % %

ROC RELEASE MEM_DIR
PUSH BX
PUSH CcX
PUSH DX
PUSH ES
XOR AX, AX
cup {Varseg] ;AX
JZ REL2
jrem=—- release assigned memory block
MOV AX, [VaxsSeg]
MOV £8,AX
MOV AX,4900h
INT 21h

JC REL2
------ initialize variables
MOV AX,0101h
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1ptr to input string
;send name to the screen

;save original attri
swarning color
;1set color
srow 3/Col 12
;set cursor
;display warning
"o

jrestore original attri

[VarSeg] = Starting segment address of directory block.
[VarSeg] = starting segment address for variable block.

1zero AX
;is VarSeg assigned?
1if not assigned go on

jget memory segment

splace in ES register
jrelease funcdtion no
;release memory block
1if No error continue

;set barposition to




MoV {BaxPos] ,AX
XOR AX,AX
MOV [VarSeg] ,AX
wov (MaxrFrile] ;AL
CLC
REL2: POP ES
POP DX
POP cX
POP BX
RET
ENDP RELEASE MEK DIR
]
:
Jommm——- Read the files D08 date to the [Datel string
; Input = None
! Output = £files date to [Date]
]
PROC READ DATE
PUSH AX
PUSH BX
PUSH cx
PUSH DX
MOV BX, (CFPGHA]
(o 1 BX,0
JZ D082
MOV AX,5700h
INT 21h
Jc DO82
MOV BX,DX
AND BX,01rh
MOV CL,S
SHR DX, CL
MOV AX, DX
AND AX,O0Fh
MOV CL,4
SHR DX,CL
AND DX, 03Fh
ADD DX, 80
MOV CX,BX
pom=m—- convert to ASCII
MOV BX,0ffset Date
CALL CONVERT_ASCII
MOV AX,CX
MOV BX,0ffset Date + 3
CALL CONVERT_ASCII
MOV AX,DX
MOV BX,0ffset Date + 6
CALL CONVERT_ ASCII
DO82: CLC
POP DX
POP X
POP BX
POP AX
RET
]
jrmmn—-- Convert hex number into 2 digit ASCII number.
] Input = AX = hex number
) BX = ptr in ([Date]
s Output = two byte number into [Date] string
’
PROC CONVERT_ASCII

PUSH AX
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jstart = 1 hilight = 1
1360 tOo register
1set memory bock to 0
iset maxfiles to O
jclear carry flag

jrestore registers

1load file handle

:is a file open

3if not exit

iget date stamp funct.
jget stamp

;1f DO8 error Exit
jcomposite to get day
:isolate day

;shift counter

;smonth to bits 0 to 3
;composite to get month
sisolate month

ishift counter

jyear to bits 0 to 5
sisolate year

sadd base year

;store day in CX
1AXsMon, CX=day, DX=year
;ptr to Date string
iplace month in string
sday of month to AX
iptr to day section
;place day in Date str
splace year in AX

;ptr to year section
splace year in Date str
;clear carry flag




PUSH cx

PUSH o) 4

cup AX,100 1is it a 2 digit number?

Jc covi ;if yes continue else

XOR AX,AX 1set number to 00
covl: uov CL,10 sdivisor

DIV CcL 1AX/10

OR AX,3030h jconvert to ASCII
cov2: MOV [BX] ,AX ;place in Date string

CLC iclear carry flag

roP DX

POP cx

POP BX

POP AX

Jom==—-= Set search file name variables for file type .NEG or .POS
? Input = AX = none
3 Output = Adjust the following strings [FilTyp], (FileNa] and (SearNa]
}
PROC SET_TYPE
PUSH AX
PUSH BX
PUSH cx
PUSH DX
MOV AX,D8 ;set BES = DS
MOV ES,AX
MOV BX,0ffset CFGtyp ;ptr to CFG string
STT1: MOV DX, 2 ;isave byte counter
CLD jauto inc SI & DI
MoV DI,0ffset FilTyp ;destination pointer
MOV 8I1,BX jsource pointer
MoV CX,DX 1loop counter = 2
REP MOVSW ;move two Words
;clear carry flag
MOV DI,Offset FileNa + 8 ;destination pointer
MOV 8I,BX ;source pointer
MOV CX,DX :loop counter = 2
REP MOVSwW ;move two Words
;clear carry flag
NOV DI,0ffset SearNa + 8 ;destination pointer
MOV SI,BX ;source pointer
MOV CX,DX ;loop counter = 2
REP MOVSW ;move two Words
;clear carry flag
POP DX
POP cxX
POP BX
POP AX
RET
ENDP SET_TYPE
]
’
’
.DATA sthe data segment.
ErrCode db 0 jret error msg to DOS

snote: if Debug is ON the printing time will be twice as long.
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Debug db 0 70 « OFFP Other = OM
Tint db 0 10 = dark Other = light
Others db 0 70 = PALSE Other = TRUE
’

31Video data

Vidmode 4b 0 svideo mode

vidpage db 0 ;video page

vidcurs aw 0 jcursor type

vidfont dw 0 s font size

vidattr &b 07h 1default Lt White/Black
vidbord &b 07h sborder color

:

;Color variables

Color ab 07h jactive color

System dbd 07h ;default Lt White/Black
Menu db 0 sMenu main color
Normal db 07h jMain display screen
HiLite dab 0 ;jdisplay screen titles
NMenuMes db -0 jmenu messages line
Warning db 0 ;accent color

Border dab 0 jdisplay screen box

]

;Mamory Block variables

VarSeg dw 0 1seg of var mem block
TopBar dw 1 jused to display ids
HiBar db 15 swhich id to highlite
MaxFile db 0 ;number of files 0-250
MaxDim db 0 jnumber of dimensions
BarPos dw 0101h ;jposition of hilite bar
H

1file types

CFGTyp dd *.Crg’,0 sconfig file type
DATTYp db * .DAT’,0 sdata file type

RNKTyp dbd ’ ,RNK’,0 ;rank file type

NDXTyp db ’* .NDX’,0 ;index file type

sriTyp dd r.871',0 ;self part 1 answers
sraTyp db *.872/,0 ;self part 2 answers
PERTyp b * .PER’,0 jpeer answers

SUPTyp db ‘,80pP°,0 jsuperior answers
SUBTyp db '.8UB’,0 ;subordinate answers
FilTyp ab s, ??2’,0 ;File type holder

1file names

FileNa db 7222?2??27??2.8LD’,0 sASCIIZ file name
SearNa db 722?72?27???.8LD’,0 ;ASCIXIZ file name

H

;1£ile handles

CFGHd dw 0 sconfig file handle
DATHA dw 0 ;data file handle
RNKHd dw 0 srank file handle
NDXHd dw 0 ;index file handle

;note do not change the order of the following five answer file handles
;Procedure: MAKE DATA FILE in FBF.ASK uses these handles as a lookup file

SUBHA dw 0 ssubordinates handle
SUPHdA Aaw 0 ssuperiors f£ile handle
PERHA dw 0 speer file handle
SF2H4 dAw 0 ;self part 2 handle
srind dw 0 ;sself part 1 handle

1£ile variables
PileDr &

o

10 = default, 1 = A etc

H
EOP db 0 10 = FALSE Other = TRUE

A-156




srixor dad 0 30 = FALSE Other = TRUE
Time dw 0 ;store clock tick count
MaxID dw 0 sjnum of ID‘s in DAT file
DRecln dw 0 3DAT record length
NDXLn dw 0 jexpected size NDX file
RNKLn dw 0 jexpected size RNK file

stable used to point to configuration data strings stored on the heap

7each entry is 4 bytes. The first word identifies the type of information and
sthe next word is a pointer to its location on the heap. All the data in the
sheap is stored in asciiz format. The question numbers are stored as byte
sinteger strings ending with a hex 0. Type identification are:

18 = end of table, 7 = group title, 6 = factor title

35 = 8SF1 hex question numbers, 4 = SF2 hex Qquestion numbers,

33 = PER hex question numbers, 2 = SUP hex gquestion numbers,

jand 1 = SUB hex question numbers

CFGTbl dw 320 pUP (Oh),Oh 3

;0rder of values in the Rank file: bytes: Lowest, Highest, Median, 25%, 75% and
sword: offset in buffer of the mean score. (add offset to base to locate mean)

]
sbuffers used for file reads and writes:

rilbuf dab 256 DUP (Oh),Oh ;buff for reading files
OutBuf db 256 DUP (Oh),O0h ;buff for writing files
8riBuf db 256 DUP (Oh),Oh sbuff for Self I data
8r2suf da 256 DUP (Oh),O0h ;buff for Self II data
PERBuf db 2048 DUP (Oh),0h ;buffer for 8 Peer lines
sUPBuf db 2048 DUP (Oh),0h sbuf 8 Superior lines
SUBBuf db 2048 DUP (Oh),Oh ibuf 8 Subordinate lines

;Printer port (the program expects an HP Laser Jet assigned to a parallel port)
LPT 0 1default = LPT1
30 = LPT1, 1 = LPT2, & 3 = LPT3

¢

]
sPath Editor variables

Path db 82 DUOP (Oh)
Input db 82 DUP (Oh) ;input ASCIIZ string.
Search db 82 DUP (0Oh)
Digit db 1 10 = OFF Other = ON
Insert db 0 30 = OFF Other = ON
Endrid dab 0 30 = OFF Other = ON
]
;Sound string
Beep dw 6000,2,4500,2,0
.CODE ;the code segment
MAIN:
Jo==m-- Determine Color and Graphics Mode
MOV AX,@data ;get data segment
MoV DS,AX sput in data segment reg
CALL COLOR_MODE ;define default colors
CALL TEXT VIDEO ;save default settings
Jomem—-- Main procedure for FeedBack
CALL INTERRUPT HANDLER sINT23 & INT24 handlers
CALL RELEASE MEM ;release unused memory
JC EBrror ;display Dos error
CALL MAIN MENU sProgram’s MAIN LOOP
Jc sror ;display Dos error
CALL CLOSE_ALL_FILES iclose any open files
Jc Error ;jdisplay DOS error.
Jommmm—- Exit to DOS jprogram always ands
Bxit: CALL RESTORE VIDEO ;irestore users settings
MoV AL, [ErrCode] :1load errorlevel number
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wv AN, 4Ch ;Exit functiom number

mr 21h jreturn to DOS
j~=-----End of Main procedure for FeedBack
Exrror: CALL DISPLAY_ERROR jshow DOS extend error
Jur SHORT Exit
jrmmm=a= End of the source code
END MAIN
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